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1. BACKGROUND 

At T97, the 14* International Conference on 
Alcohol, Drugs and Traffic Safety in AMWY, 

France the Chairman of the Road Safety 
Committee of the Parliament of Victoria 
(Australia) challenged delegates in his address 
to the closing ceremony with a clear message: 
“Research has not been able to establish 
confidently for other drugs (than aicohoo the 
point at which a particular drug makes a 
driver unsafe on the road Scientists disagree 
on what driving-related task are important to 
road safety or even how experiments should be 
conducted. No internationally agreed testing 
procedures exis&,&~asuring the+&ects of 
drugs on driver pegormance”. In its report 
the Victorian Road Safety Committee 
recommended the development of inter- 
national scientific guidelines (Parliament of 
Victoria, 1996). The speech called on experts 
in drugs and driving to step forward and use 
their knowledge to establish guide-lines that 
would underpin effective legislation and 
prevention. 

The International Council on Alcohol, Drugs 
and Traffic Safety (ICADTS) Executive Board 
took up this challenge and decided to create a 
forum within the membership for where these 
problems could be examined and debated. The 
first step was the establishment of an ICADTS 
Working Group on Standardisation of 
Impairment Levels for Licit and IIIicit Drugs 
in Transportation. That Working Group was 
later subdivided. One group was set up on 
illegal drugs and a second on prescribed 
medications. The report of the first group, 
Illegal Drugs and Driving, has been published 
by ICADTS (Walsh et al., 2000). 

The first working group considered that 
management of drug issues in transportation 
was similar to the management of drug 
problems in the workplace as discussed in the 
report “Management of Alcohol- and Drug- 
related Issues in the Workplace” (DLO, 
Geneva, 1996). Aspects of the drug problem of 
relevance to the drugs and driving problem 
include: social issues, public education, 
identification and testing, intervention, and the 
linkage between alcohol and drug problems. 
The experience of dealing with these issues in 
the workplace should be more generally 
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applicable and therefore benefit the discussion 
in respect to transportation. 

However, the management of drug related 
issues in the transport system should not be 
limited to the regulation of impairment. 
Preventive approaches are known to 
effectively diminish or deter drug use by 
drivers. Early interventions, such as impro- 
ving prescribing and dispensing medication for 
patients who drive, had the potential to be a 
more efficient approach to traffic safety than ’ 
attempts to regulate active compounds in body 
fluids. An additional ICADTS Working Group 
was established to consider Prescribing and 

Guidelines for Medicinal Drugs 
Agecting Psychomotor Performance. The 
members of this group have worked to pre- 
pare the current report to serve as an invitation 
to (inter)national organizations of physicians, 
pharmacists, drug manufacturers and patients 
to formulate joint statements on the need to 
develop criteria for better warning systems, 
guidelines for safe application of psychotropic 
drugs and systems for disseminating inform- 
ation on impairing properties of medi-cinal 
drugs. 

. 
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2. OBJECTIVES 

The primary objective of this report is to 
provide guidelines for safe prescribing and 
dispensing of medicinal drugs to patients who 
operate motor vehicles, or other transportation 
vehicles’. 

By developing recommendations for impro- 
ving warning systems and effective dis- 
semination of these guidelines the Working 
Group members have started an international 
debate aimed at making patients and their 
health care professionals more aware of their 
responsibilities in relation to transportation 
safety. The approach-to: medicines a.& safety 
must be shared between the health pro- 
fessionals and patients. The Working Group 
members believe that a multidisciplinary 
approach is needed if prescribing guidelines 
are to be well accepted by the community. 

The sharing of responsibility between patients 
and professionals implies the involvement of 
more actors than simply the prescribers and 
dispensers. 

l The pharmaceutical industry and the 
drug regulatory authorities must be 
included. Their involvement is needed 
to improve warning statements for 
medicinal drugs affecting driving 
performance. If-the warnings are to be 
meaningful they should be based on 
specific research conducted according 
to methodological guidelines accepted 
by the iirtemational scientific com- 
munity (Vermeeren, et al. 1993; De 
Gier, 1998; Berghaus et al. 1999). 

l Health educators play an essential role 
in raising awareness of traffic safety 
issues among those who eventually 
will guide patients who drive to adopt 
responsible behaviours pertaining to 
traffic safety. Obviously teachers in 
medical and pharmacy schools, dri- 
ving instructors and those who educate 
law enforcement officers all need to be 
involved. 

l Above all patients have a “right to 
know” about risks they may take when 
combining medication and driving. As 
users of potentially impairing medi- 
cation they must be educated to 
demand better warning systems so that 

they can take appropriate safety 
precautions before operating their 
vehicles. 

The Working Group hopes that this document 
will encourage the international acceptance of 
prescribing and dispensing guidelines by 
professional organizations and regulatory 
agencies. By informing their various mem- 
berships and starting discussions about the 
guidelines provided in this document, they will 
play a key role in solving problems related to 
the use of medicinal drugs by patients who 
want to receive treatments safe for driving. 

-- - 

* The term “driving” as used in this report is meant to 
refer to the operation of any transportation vehicle, not 
just motor vehicles and the term “motor vehicle” shall 
include all transportation vehicles. 
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3. SUMMARY 

in the introduction of this report the Working 
Group describes how in general physicians 
update their knowledge about behavioural 
effects of medicinal drugs on driving-perfor- 
mance. Most of the sources they use are not 
conclusive in explaining whether or not a 
particular patient will become an unsafe driver 
after using a specific psychotropic medication. 
The Working Group provides several recom- 
mendations how to improve the application of 
existing knowledge by using a graded level 
warning system (Chapter 5). Obviously the 
information to be disseminated should vary 
according to the @ge$.ppulation (thesatient- 
driver, physician, pharmacist, authorities with 
responsibilities in road safety and public 
health). Several key-messages to these res- 
pective subgroups are given (Chapter 6). The 
prescribing and dispensing guidelines allowing 
physicians and pharmacists to prescribe and 
dispense the least impairing medicinal drugs 
for drivers are presented in Chapter 7. Special 
attention has been given to include prescribing 
and dispensing information that will allow 
patients to be more aware of recognizing signs 
of impaired driving performance if drugs with 
little or no impairment cannot be used to treat 
their disorders. Chapter 8 describes the 
problem of ensuring that information con- 
cerning driving impairing properties of medi- 
cinal drugs is effectively communicated to 
physicians, pharmacists and patients. Several 
information ‘tools’, such as warning systems, 
package inserts, categorization of medicinal 
drugs and guidelines for good medical and 
pharmaceutical practice have been discussed 
along with the means of implementation 
(education, regulation, media, information and 
communication technologies). Conclusions 
and recommendations are summarized and 
presented in Chapter 9. 

The Working Group assessed the available Discuss and propose joint efforts for 
scientific knowledge regarding guidelines for improving their prescribing and 
the regulation of medicinal drugs and the dispensing practices concerning 
operating of motor vehicles. As a result of this drugs with impairing potential for 
assessment, the following recommendations patients who drive or operate 
are made: machines. 

Regulatory authorities should 
Implement warning systems that are 
effective and made clear in package 
inserts of medicinal drugs, all in 

accordance with present knowledge 
of the drug’s effects on ability to 
drive. 

Discuss with health professionals, 
patients and drug manufacturers 
how a three-tier categorization sys- 
tem could be used as a practical 
reference in addition to present 
statements in package inserts, in 
order to improve warning systems 
for patients. 

Discuss new procedures for as- 
signing label and insert warnings for 

Saedicinal drugs in order to develop 
a framework for drug manu- 
facturers, physicians and pharma- 
cists that will encourage them to 
apply a three-tier categorization 
system that identifies each drug’s 
potential for affecting patient’s 
driving ability. 

Improve the structure of guidelines 
to assist drug manufacturers in 
applying methodologies of drug 
testing that will allow categorization 
of drugs and reconsider the use of 
standardized information for the 
warning section in package inserts 
and drug information leaflets. 

-- - 

Establish an independent inter- 
national centre for maintaining a 
three-tier categorization system for 
drugs based on consensus among 
experts in the field of drugs and 
driving. 

Professional (national and international) 
organizations of physicians and pharmacists 
should 

Eucourage their memberships to 
prescribe and dispense the least 
impairing or safe drug within each 



class as an alternative for more 
impairing ones. 

Discuss the key-messages to be 
disseminated in order to improve 
knowledge and to change $titudes 
of their membership in respect to 
medication and transportation sa- 
fety. 

Utilize information and communi- 
cation technology (ICT) for en- 
couraging the use of guidelines on 
prescribing and dispensing medi- 
ation and for documenting consult- 
ations with patients about their 
experiences with the driving im- 
pairing properties of the drug. The 
development of databases and 
software to support these activities 
should be encouraged. 

Authorities with responsibilities in transport- 
ation safev andpublic heaith should 

Present recent evaluations on the 
quality of present warning systems 
(unique meaning, simple or compli- 
cated, readability, interpretation by 
the end-user, etc) and its effects on 
patients who drive. 

Review the present knowledge in 
their respective countries regarding 
the relative risks of injury-accidents 
by users of different types of 
psychotropic medication and facili- 
tate the application of drug use and 
transportation accident data bases 
for extending their knowledgz z 
further targeting their counter- 
measures. 

Discuss the development of new 
regulations with respect to medi- 
cinal drugs and driving with 
patient/consumer, and driver orga- 
nizations in order to determine what 
new regulations should be applied in 
daily practice addressing the public 
and the individual patient who 
dliWS. 

Encourage physicians and phar- 
macists to implement prescribing 
and dispensing guidelines. 

Develop media campaigns to 
address relevant issues that will 
focus on changing roles of patients, 
drivers, health care professionals, 
police ofticers, educators and dri- 
ving school instructors. 

Organizations and research institutes in the 
field of drags and driving should 

Disseminate information on the safe 
use of medicinal drugs by drivers 
via the internet, addressing both tbe 
public and professionals. Provide 
quality assurance for the users of 
this source of information. 

Driving licensing authorities shouid 
Meet their obligation for assuring 
applicant’s fitness to drive when 
issuing or renewing driving licences. 
Develop effective lines of communi- 
cation with medical and pharmac- 
eutical practitioners to acquire in- 
formation on the driving fitness and 
medication history of applicants. 

Medical and pharmacy schools should 
Develop their educational programs 
pertaining to drugs and driving and 
to update these, if needed, based on 
present knowledge for safe pre- 
scribing and dispensing. s=+. .&z--r./ rs 
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4. INTRODUCTION 

In practice, physicians and pharmacists update 
their knowledge about the behavioural toxicity 
of medical drugs from three major sources: 

-_ 

i> Package inserts approved by the drug 
regulatory authorities provide some 
information about known impairment 
of driving ability caused by the 
relevant substances; 

ii) Articles in scientific journals and drug 
bulletins ’ which discuss impairment of 
psychomotor performance of healthy 
subjects a.naqrzqpatients undex,\various 
test conditions attributed to various 
substances or groups of substances; 

iii) Product specific mailings by the 
pharmaceutical industry claiming that 
their products are safe for drivers, or 
giving general warnings. 

. . 

Some jurisdictions have programs to study the 
prevalence of licit drugs in the general driving 
population and in (fatally) injured drivers. This 
data can be used to estimate the relative risk of 
‘involvement in traffic accidents attributable to 
certain drugs. However, in most countries such 
data is lacking or the available data does not 
allow reliable estimation of the impact of 
drugs due. to methodologica1 problems (De 
Gier,. 1999). Even where epidemiological data 
exists, it describes population risk and not 
individuat risk. 

Physicians and pharmacists deal with 
individuals. They have to decide whether or 
not a particular patient will become an unsafe 
driver after using a specific psychotropic 
medication. Population studies are not easy to 
interpolate for the individual. 

When clear statements are made about driving 
risk, the prescriber and dispenser may not 
know the scientific basis of this advice, and 
therefore cannot judge its validity for their 
patients. Although there is international 
consensus in the scientific community on the 
methodology that ought to be used in eva- 
luating the risk of medication for driving, the 
regulatory authorities have not formally 
adopted any guidelines. Consequently there 
are no guidelines to ensure the pharmaceutical 

industry performs standardised research. Phy- 
sicians and pharmacists erroneously assume 
that regulatory agencies know their jobs’ and 
therefore reliable, standardised testing has 
been conducted. 

A proposal to introduce a graded level warning 
system for medicinal drugs affecting driving 
performance was presented to the European 
Union in 1991. Such a system would allow 
prescribers to chose the least impairing 
medication within each therapeutic class of 
drugs (Wolschrijn et al., 1991). Although a 
framework has been proposed, no pan- 
European or national regulatory body is 
.Fa&m&ing drugs on the basis of their hazard 
potential for driving (AIvarez and Del Rio, 
1994; De Gier, 1998). 

Consequently, many physicians find that the 
problem of drugs and driving remains such a 
complex one, and that no solution is evident. 
Clinicians know that medication can produce 
unpredictable effects on performance. Clinical 
experience teaches that drug side-effects vary 
from person to person and are compounded by 
polypharmacy and self-medication. Impair- 
ment is often worse when drugs are taken in 
combination with alcohol. The picture is 
further complicated by recognising that some 
medical conditions may themselves impair 
driving, if not treated properly with medication 
(e.g. epilepsy, allergic rhinitis, depression). 
The general principle is that it is usually best 
clinical practice to- prescribe the least im-. 
pairing member of a therapeutic class, where a 
suitable drug is available. 

. 

When physicians have doubts about the ability 
of a patient to drive safely when undergoing 
drug treatment, they need to advise the patient 
to avoid driving. The required counselling is 
time-consuming. The message that medication 
is necessary but makes driving hazardous is 
hard for the prescriber to give and the patient. 
to hear. Proper explanation requires a clear 
understanding of the risks of accident 
involvement under different treatment con- 

There are good examples of pharmacoepi- 
demiology research, in which drug-use data in 
a given.population is linked to accident data in 
the same population to estimate relative risk. 
These studies show that patients exposed to 



various types of psychotropic medication, such 
as benzodiazepines, are at increased risk 
(Herings, 1994; Hemmelgam et al., 1997: 
Neutel, 1998; Barbone et al., 1998). Table 1 

presents data showing the over-a11 risk of some 
particuku benzodiazepines and one cyclo- 
pyrollone hypnotic used in therapeutic doses 
and comparable blood alcohol concentrations. 

Table 1. Relative risks of injurious road traffic accidents associated with the use ufpar-&ular hypnotic 

and anxiolytic drugs and comparable blood alcohol concentrations (from Borkenstein et ai., 1974). 

Drug Relative Risk 
Diazepam 3.1 

Comparable to BAC (%) Reference 
0.075 FIurazepam 5.1 Neutel, 1998 
0.095 Lorazepam 2.4 Neutel, 1998 

I 0.070 Oxazepam 1.0 I Neutel, 1998 
Triazolam 0.050 

3.2 
Neutel, 1998 

Zopiclone I 0.075 4.0 I Neutei, 1998 
0.080 Barbone et al., 1998 

The risk is highest during the first two weeks 
of treatment. Extremely high relative risks 
have been reported with certain benzo- 
diazepines: for example a 5 to 6 fold increase 
in accident risk, which is comparable to a 
blood alcohol concentration of 0.1% (Neutel, 
1995). This implies that patients who 
commence treatment with a benzodiazepine 
must be advised that they should not drive in 

-- the first two weeks of treatment. If physicians 
do not give this advise, their patients have an 

increased risk of being involved in accidents, 
but do not know that they are taking the risk. 
Patients have a right to receive adequate infor- 
mation to enable them to decide whether or not 
to drive. 

The following chapters will provide 
information needed by those who have to be 
involved in improving the decision making 
process by drug prescribers, dispensers and 
USeIS. 
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5. A GRADED LEVEL WARNING 
SYSTEM 

The European Union (EU) has formally 
defined criteria that allow categorization of 
drugs according to their impairing properties. 
The EU’s Committee for Proprietary Medicinal 
Products (CPMP) Operational Working Party 
stipulated in its Note for Guidance for the 
Summary of Product Characteristics 
(III/9 I63/90-EN, Final approval 16 October 
1991) that all medicines registered after 1 
January 1992 can be categorized within the 
‘Warning’ section of package inserts with 
respect to ‘Effects on ability to drive or operate 
machines’. Articl.e 4.&b the originalNote for 
Guidance states the following: 

On the basis of 
l the pharmacodynamic profile, reported 

ADR ‘s (adverse drug reactions) and/or 
l impairment of drug performance or 

performance related to driving, 
the medicine is: 
1. presumed to be safe or unlikey to 

produce an effect; 
2. Iikely to produce minor or moderate 

adverse effects; 
3. likely to produce severe effects or 

presumed to be potentially dangerous. 
For situations 2 and 3, special precautions for 
use/warnings relevant to the categorization 
should be mentioned. 

The original Note for Guidance (IB/9163/90- 
EN) has been included in the rules governing 
medicinal products in the EU (Note for 
Applicants, Volume 2A, Procedures for 
marketing authorization, July 1997). In the 
latest version the reference “relevant to the 
categorization” in the last sentence has been 
omitted and the numerals “1, 2 and 3” for the 
categories have been replaced by “a, b and c”. 

Although every national regulatory authority 
usuaily follows EU guidelines closely, the 
categorisation has not been implemented 
according to a recent survey (De. Gier, 1998). 

International scientists proposed this three-tier 
categorization as the most feasible approach 
for the most frequently used psychotropic 
drugs (Wolschrijn et al., 1991). h’rformation on 
this categorization and suggested drug lists 

was published in 1997 by the Gemtan 
Pharmacists Association (ABDA) and sent out 
to all German pharmacists (ABDA, 1997). 

In Belgium, new Iegislation for detecting and 
prosecuting illicit drug use by drivers was 
accompanied by a campaign to inform the 
public and health care professionals about 
problems arising from the use of medicinal 
drugs by drivers (Grenez et al, 1999). The 
reason for addressing this issue is obvious: the 
proportion of European drivers taking medi- 
cinal drugs that could impair driving is 5 to 10 
times higher than the proportion taking illicit 
drugs (De Gier, 1995). The Belgian campaign 

two leaflets, one for physicians and 
‘~pharmacists explaining the various drugs in 
each of the different categories and one for 
patients summarizing this information. 
Unfortunately the list of drugs within cate- 
gories has not been regularly updated. 

International concerted action is required to 
extend the categories of drugs and make the 
lists more specific for the effects of different 
doses of the same drug and duration of action 
(e.g. for hypnotics). It is the Working Group’s 
belief that new initiatives are needed, first by 
approaching drug regulatory and health care 
authorities in Europe, the USA and Australia 
for funding an international documentation 
and information centre responsible for 
maintaining the drug categorization system. 

. 
-- 

The following recommendations should be 
considered by drug regulatory and health care 
authorities for implementing a graded level 
warning system: 

5.1 Discuss with health professionals, 
patients and drug manufacturers 
how a three-tier categorization sys- 
tem could be used as a practical 
reference in addition to present 
statements in package inserts, -‘in 
order to improve warning systems 
for patients. 

5.2 Discuss new procedures for assig- 
ning label and insert warnings for 
medicinal drugs in order to develop 
a framework for drug manufac- 
turers, physicians and phar-macists 
that will encourage them to apply a 
three-tier categorization system that 
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l 
. . . . & 

identifies each drug’s potential for 
affectiug patient’s driving ability. 

Improve the structure of guidelines 
to assist drug manufacturers in 
applying methodologies of drug 
testing that will allow categorization 
of drugs and reconsider the use of 
standardized information for the 
warning section in package inserts 
and drug information leaflets. 

Establish an independent inter’- 
national centre for maintaining a 
three-tier categorization system for 
drugs based on consensus among 
experts in the field of drugs and 
driving. 
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6. DISSEMINATION OF INFOR- 
MATION REGARDING MEDICI- 
NAL DRUGS AND DRIVING 
PERFORMANCE / FITNESS. 

-7 
Research efforts in drugs and driving over the 

i 
last two decades have not resulted in the 
provision of adequate information to the key- 
players, such as the driver-patient, p.rescribing 
physician and dispensing pharmacist. There is 
a lag time of many years before standard 
medical and pharmaceutical practice has 
adopted new treatment guidelines. Therefore 
authorities with responsibilities in the field of 
health care and transportation safety should 
make every effort -to-disseminate ‘-new infor- 
mation regarding medicinal drugs and driving 
nerformance as it becomes available. This 
chapter will be dedicated to the question what 
information needs to be disseminated. The 
question how this information should be 

disseminated will be discussed in the 
following chapters. 

- 

One of the key-messages on what information 
needs to be disseminated is the application of 
the three-tier categorization system. In order to 
make physicians, pharmacists and patients 
aware of the meaning of each category a 
comparison to the impairing effects of alcohol, 
which are well known, is suggested. Data 
collected in experimental research, in which 
over-the-road driving tests have been applied 
with most frequently used medicinal drugs and 
alcohol (as “calibration”), have allowed 
researchers to interpret weaving effects by any 

equivalent to that produced by a 
blood alcohol concentration (BAC) 

(Louwerens et al., 1987). It will be easier to 
understand the severity of impairment by 
medicinal drugs if this concept could be com- 
municated as follows: 

Category Impairment description for medicinal drugs Comparison with Blood Alcohol 
Concentration (BAC) 

I Presumed to be safe or unlikely to produce an effect Equivalent to BAC 2 0.2 g/l (< 0.02%) 

Likely to produce minor or moderate adverse effects Equivalent to BAC 0.2- 0.5 g/l (0.02- 
0.05%) 

Likely to produce severe or presumed to be Equivalent,to BAC > OS g/l (>0.05%) 

Obviously, the information to be disseminated impairing effect and what to 
,should vary according to the target population. do about signs of impairment. 
Th.e foll&ving target groups are suggested: iii) Avoid the increased risk of 

medicinal drug effect on 
0 The patient-driver, driving performance in case of 
ii) Physicians and pharmacists, the use of more than one drug, 
iii) Authorities with responsibility the use of over-the-counter 

in the field of road safety and drugs, and the use of alcohol 
public health. along with the drug by 

following instructions given 
The key-messages to these respective by *the physician and the 
subgroups are the following: pharmacist. 

-. 
l To the patient-driver: 

0 Recognise that some medici- 
nal drugs impair driving per- 
formance / fitness more than 
others, and this has not been 
disclosed in package inserts- 

ii) Ask for further information 
from health care professionals 
about how to detect a possible 

l To the physicians and pharmacists: 
9 Know the medicinal drugs that 

can impair driving perfor- 
mance/fitness, according to 
their categorization. 

ii) Know how to select the least 
impairing medicinal drugs 
within each therapeutic class 
and apply the lowest possible 
dose. 

d- 3 
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iii) Inform the patient properly health should review the present 
concerning the potential knowledge in their respective coun- 
hazardous effects of the pres- tries regarding the relative risks of 
cribed medication on driving injury-accidents by users of diffe- 
performance, and provide rent types of psychotropic medi- 
them with clear instructions cation and facilitate the application 
such as an advice not to drive of drug use and transportation 
at the start (two weeks) of accident data bases for extending 
some treatments (for example their knowledge and further 
a benzodiazepine treatment). targeting their counter-measures. 

a To the authorities with responsibility 
in the field of transportation safety and, 
public health: 
9 Inform and convince the 

public and healthcare pro- 
fessionals that driving under 
the influence of certain medi- 
cinal drugs poses a risk to 
transportation safety. 

ii) Facilitate new research efforts, 
such as case-controlled phar- 
macoepidemiological surveys 
based upon existing data bases 
to determine the relative risk 
of traffic accidents for users of 
all drugs identified as poten- 
tially hazardous and dis- 
seminate the outcomes. 

iii) Review the initiatives that 
have been undertaken in other 
countries to reduce driving 
under the influence of 
medicinal drugs and apply the 
results of-these initiatives if 
possible. 

The following recommendations sh 
considered for defining the information to be 
disseminated regarding medicinal drugs and 
driving performance: 

6.1 National and international (profec 
sional) organizations of patients, 
physicians and pharmacists should 
discuss the key-messages to be 
disseminated in order to improve 
knowledge and. to change attitudes 
of their membership in respect to 
medication and transportation safe- 
9. 

6.2 Authorities with responsibilities in 
transportation safety and public 
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7. GUIDELINES FOR PRESCRI- 
BING PHYSICIANS AND DIS- 
PENSING PHARMACISTS 

In medical care it is standard practice to apply 
protocols for diagnosing and treatingi%rious 
medical conditions. In cases where medication 
has been selected .as the preferred treatment 
option, side effects of medication that could 
harm the patient or diminish the drug’s action 
should be avoided. In pharmaceutical care it is 
becoming standard practice to follow up 
patients who have indicated drug related 
problems that cause treatment failure or harm 
to the patient (Cipolle et al., 1998; Van Mil, 
2000). Special attentionis normally girten to 
patients receiving a drug for the first time. In 
cases in which pharmacists have built trusting 
relationships with patients it is feasible to 
extend their services to include a duty of care 
for safe use of medication. In many European 
countries, the USA and Australia such 
pharmaceutical care is being well received, not 
only by the pharmacists, but also by health 
care authorities. These authorities are aware 
that this valuable pharmaceutical knowledge 

- has been under-utilised for many years. 

Guidelines for prescribing and dispensing 
practice must ensure that patients will get the 
maximum benefit of this knowledge. Ideally, 

Prescribing Guidelines 

1. 

2. 

3. 

4. 

5. 

Realize that the use of some psychoactive drugs 
has been associated with an increased risk of 
causing an injurious accident and that patients 
should receive this information. 

Consider an alternative in the light of experimental 
research showing large differences between the 
effects on driving performance of various drugs 
within the same therapeutic class . 

Start with the lowest doses of psychoactive 
medical drugs and whenever possible avoid 
multiple dosing over the day. 

Do not reflexively “double the dose” if patients fail 
to respond to psychoactive medication. 

Avoid prescribing different psychoactive drugs in 
combination. 

all advice given to patients will have the 
approval of the respective professional 
organizations of physicians and pharmacists. It 
makes sense to involve educators and trainers 
in this process, so that all graduates understand 
their responsibilities and the advice they 
should give. In addition present knowledge of 
drug categorization should be used to adjust 
the existing guidelines for all major complaints 
and illnesses for which psychotropic drugs are 
prescribed. In other words: if psychotropic 
medication is the selected treatment option, the 
guidelines must refer to the benefits of using 
the least impairing drug within that therapeutic 
class. 

PatieTzcation has to be a substantial part of 
the prescribing and dispensing guidelines. 
Patients need to be educated about how to 
detect any undesirable effects on psychomotor 
functioning at the start of treatment and at all 
follow-up visits if repeat medications are 
prescribed. The advice given should be 
presented orally and in writing for maximum 
effectiveness. In rationa prescribing and 
dispensing the following key-messages can be 
defined as essential parts (general and drug 
specific) of the guidelines to be developed for 
some frequently used therapeutic drug classes 
(O’Hanlon, 1995; Taylor, 1995; Del Rio and 
Alvarez, 1995; Alvarez, 1997; De Gier, 1997): 

1. 

2. 

3. 

4. 

5. 

Dispensing Guidelines 

Discuss with prescribing physicians what pzitient 
information (bitten and oral) should be provided 
at the first delivery of a particular impairing drug 

Inform the prescribing physician that alternative 
drugs exist in case a drug in class II or III has been 
prescribed, and inform the patient. 

Advise the physician to prescribe the lowest 
effective dose of a particular psychoactive 
medicinal drug and to avoid multiple dosing over 
the day . Inform the patient. 

Advise the physician to try another drug if the 
patient reports a Iack of efficacy after beginning of 
treatment and inform the patient. If higher doses 
are needed advise the patient to use the largest part 
before sleep. 

Explain to the patient that poly-therapy with 
psychoactive drugs is always an experiment with 
the patient’s safety and to avoid driving if -. treatment can not be adjusted. ,_ 1,,. . . .,I‘ 
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Prescribing Guidelines Dispensing Guidelines 

6. 

7. 

8. 

Do not rely upon the manufacturers’ advice for 
counselling patients about the effects of drug upon 
driv$lg. 

Advise patients concerning the ways they can 
minimize the risk of causing a traffic accident if it 
is impossible to avoid prescribing an obviously 
impairing drug or one with unknown impairing 
potential (see next Table). 

Monitor the patient’s driving experience with the 
dw- 

6. 

7. 

8. 

Explain to the patient why warnings provided by 
the manufacturer about their drug’s effects on 
driving are vague, illogical and sometime 
misleading. 

Advise the patient the ways they can minimize the 
risk of causing a traffic accident if they have to use 
a drug with an impairing potential (see next 
Table). 

Monitor the patient’s driving experience with the 
drug (e.g. at the first refill) and report back to the 
physician or ask the patient to inform the 

I physician. 

The prescribing and dispensing guidelines 
need to include drug class-specific guidelines 
in which reference to the least impairing drugs 
within the class can be given, as well as risk 
factors, and additional prescribing and 

formance, as shown in experimental and 
epidemiological studies (Ramaekers, 1998; 
Barbone et al., 1998). These drugs are also 
effective in the treatment of anxiety disorders 
(Ballenger, 1999). Another safer alternative in _. - _. _ 

dispensing information. Although it is difficult 
to advise a safe drug in drug classes in which 
these are not really available (e.g. the 
hypnotics), safer alternatives for anxiolytics - . and antidepressants exist. For example 
selective serotonin reuptake inhibitors are safe 
with little or no impairment of driving per- 

treating generalized anxiety disorders IS 
venlafaxine, an antidepressant acting by selec- 
tive serotonin and norepinephrine reuptake 
inhibition (O’Hanlon et al., 1998). 

The information provided in the next table are 
examples of drug class specific guidelines. 
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@notics > IO h post dosing; f Avoid prescribing for 
ta IC 

T 
L 
2 

ken 2 night: - 
emazepam 10 mg 
ormetazepam 1 mg 
.olpidem 10 mg 

Combination with other 
qchoactive drugs anger than 2-4 weeks 

-7 Liver and/or renal 
3ysfunction (elderly 
patients: half the normal 
dose) 

T.. , X.fT 

Drug class Drugs with little Risk factors Prescribing 
or no impairment information 

.re 

Dispensing information 

1. Avoid alcohol while 
taking this drug 

If drugs with little or no 
impairment can NOT be 
dispensed and/or at the 
beginning of treatment (also 
with least impairing one) 
focus on: 

2. Recognize signs of 
impaired driving 
performance (stop for 
red if any occur): 
l Blurred vision 
. Difficulty in 

concentrating or 
staying awake 

. Unusual surprise by 
ordinary traflic 
events 

. Not being able to 
remember how 
exactly you came e 
destination 

.* Diffkulty in holdin 
steady course in 
traffic lane 

-- - 

_. 

% 

f 

4x=$ . . . 
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Drug class Drugs with little Risk factors Prescribing Dispensing 
or no impairment information Information 1 

anquillizers luspirone 10 mg 
1.d.s. 

SSRI’s are- effective 
in more than 60% of 
patients with 
generalized anxiety 
disorders : 
Fluoxetine 20 mg 
OD 
Paroxetine 20 mg 
OD 

Venlafaxine 75-150 
mg q.d. (an SNRl 
effective in more 
than 80% of patients 
with generalized 
anxiety disorders) 

fi lo specific risk factotois 

qo specific risk factors 
CIlOWl 

No specific risk Eactors 
kllOWIl 

Avoid comi$nation w$h 
selective se*oto?m 
reuptake inhibitors 
(SSRIs) because of 
reduced therapeutic 
effect 

Consider combination 
for 1 week with 
oxazepam 10 mg t.d.s. if 
therapeutic response 
seems to be inadequate 
(forbid driving during 
the first week) 

Avoid combined use of 
fluoxetine and 
nonselective MAOIS, 
tryptophan, selegiline, 
terfenadine (adverse drug 
interactions) 

Avoid combined use of 
paroxetine and 
nonselective MAO& 
(dex)fenfluramine and 
selegiline (adverse drug 
interactions) 

Avoid combined use of 
venfafaxine and 
nonselective MAOIs 
(adverse drug 
interactions) 

1 . Avoid alcohol while 
taking this drug 

F drugs with little or no 
rnpairment can NOT be 
ispensed and/or at the 
leginning of treatment (also 
vith least impairing one) 
ecus on: 

I 

Recognize signs of 
impaired driving 
performance (stop for 
rest if any occur): 
. Blurred vision 
. Difficulty in 

concentrating or 
staying awake 

. Unusual surprise by 
ordinary traffic 
events 

. Not being able to 
remember how 
exactly you came at 
destination 

. Difficulty in holdin! 
steady course in 
trafGc lane 
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Drug class Drugs with little Riik factors Prescribing Dispensing 
or no impairment information Information 

))a I. Sl ;,, -. 

tii- 
:pressants 

anti- 
istamines 

‘luoxetine 20 mg 
ID 
hoclobemide 200 
ng b.d.s. 
‘aroxetine 20 mg 
ID 

Venlafaxine 75-150 
mg q.d. (an SNRI 
tiective in more 
than 80% of patients 
with generalized 
anxiety disorders) 

Ebastine 20 mg OD 
Loratidine 10 mg 01 
Fexofenadine 60 mg 
b.d.s. or 120 mg/lSO 
mg OD 

P specific risk factors 
OWtl 

-- 

- --.. - 

o specific risk factors 
1own 

iver and/or renal 
ysfunction 

ivoid combined use of 
luoxetine and 
nonselective MAOIS, 
ryptophan, selegiline, 
erfenadine (adverse drug 
nteractions) 

Ivoid combined use of 
noclobemide and 
iextromethorphan, 
,ticyclic) 
mtidepressants, 
‘pseudo)ephedrine 
iadverse drug 
nteractions) 

4vGbined use of 
paroxetine and 
nonselective MAOIs, 
:dex)fenfluramine and 
selegiline (adverse drug 

teractions) 

void combined use of 
:nlafaxine and 
unselective MAOIS 
.dverse drug 
,teractions) 

Avoid alcohol while 
taking this drug. 

drugs with little or no 
lpairment can NOT be 
jpensed and/or at the 
ginning of treatment (also 
Ith least impairing one) 
cus on: 

Recognize signs of 
impaired driving 
performance (stop for 
rest if any occur): 
. Blurred vision 
. Difficulty in 

concentrating or 
staying awake 

. Unusual surprise by 
ordinary traffic 
events 

l Not being able to 
remember how 
exactly you came at 
destination 

. Difficulty in holdin{ 
steady course in 
traffic lane 

Avoid alcohol while 
taking this drug 

-drugs with little or no 
npairment can NOT be 
ispensed and/or at the 
eginning of treatment (also 

rith least impairing one) 
xus on: 

,. Recognize signs of 
impaired driving 
performance (stop for 
rest if any occur): 
. Blurred vision 
. Difficulty in 

concentrating or 
staying awake 

. Unusual surprise b, 
ordinary traffic 
events _. 

. Not beiig able to 
remember how 
exactly you came i 
destination 

. Difficulty in holdb 
steady course in 
traffic lane 

*t 

ng 

J 
NOTE: 
Driving licensing authorities in different countries will identify minimum standards of men@1 and physical 
fitness to drive with respect to the regular use of psychotropic agents by applicants for or holders of a driving 
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licence. Both physkians and licensing authorities need to be clear on the restrictions to be applied in the case of 
regular use of high therapeutic doses beiig prescribed when a patient holds a driving licence. In particular, 
drivers of heavy vehicles require specific medical examination according to some laws. The licensing 
authorities should know the actual drug use by the applicant before issuing or renewing driving licences and 
decide on possible adverse effect on driving based upon the quantity of the drug taken by the applicant. But, 
how do licensing authorities know when applicants are taking drugs that hamper their ability to drive? European 
directives call for knowledge that licensing authorities cannot have under the present system, where there is no 
direct communication with prescribing physicians . 

The following recommendations should, be 
considered for defining the guidelines for 
prescribing physicians and dispensing phar- 
macists: 

7.1 National professional organizations 
of physicians and pharmacists 
should discuss and propose joint 
efforts for improving their pre- 
scribing and dispensing practices 
concerning drugs with impairing 
potential for patients who drive or 
operate machines. 

health should encourage physicians 
and pharmacists to implement 

7.3 

prescribing and dispensing guide- 
lines. 

Driving licensing authorities should 
meet their obligation for assuring 
applicant’s fitness to drive in issuing 
or renewing driving licences. 
Develop effective lines of commu- 
nication with medical and pharma- 
ceutical practitioners to acquire in- 
formation on the driving fitness and 
medication history of applicants. 

7.2 Authorities with responsibilities in 
transportation safety and public 
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8. IMYPLEMENTATION STRATEGIES 

The objective of this chapter is to describe the 
problem of ensuring that information con- 
cerning driving impairing properties of medi- 
cinal drugs is effectively commutricated to 
physicians, pharmacists and patients. 
For each topic we should ask ourselves “What 
has been published to show the impact of 
existing means of implementation?“. Fur$er- 
more, it is impoitant to mention what we don’t 
know. 

Information ‘tools’: 
1. Warning systems 
2. Package insea, ,=._‘-. 
3. Categorization of medicinal dr&sz~ - 
4. Guidelines for good medical and 

pharmaceutical practice 

Means of implementation: 
1~ Education 
2. Regulation 
3. Media 
4. Information and Communication Techno- 

logy (XT) 

Warning systems 
The effect of warning systems, such as 
warning labels and pictograms affixed to drug 
packages, so far has not yet been shown to 
change attitudes of drivers. Only a few small 
scale studies are known in the Netherlands and 
Sweden, but these were carried out almost 
twenty years ago (Stout and de Gier., 1982). 
Present warning systems are dichotomous in 
nature and do-not take into account 

- the differences in impairing properties 
of different substances within one 
therapeutic class 

- the dose of the psychotropic drug 
- the time after administration (hyp- 

notics) 

, 

Although information on these issues exists 
from experimental research, warning systems 
have not been changed to include this 
knowledge in the presentation of the system. 
Furthermore, as far as we know, prescribing 
physicians and dispensing pharmacists do not 
communicate the differences in impairing 
properties between members of a class o$ 
drugs to patients. 

This question needs tG be addressed by the 
responsible government bodies and pro- 

fessional organizations. They need to review 
the recent evaluations on the quality of the 
warning system (unique meaning, simple or 
complicated, readability, interpretation by the 
user, etc) and its effect on the patient who 
drives. The question should be addressed to: 

- Health authorities responsible for 
market authorization of medicinal 
drugs, health care, and welfare. 

- Pharmaceutical manufacturers 
- Experts in patient education 
- Politicians 
- Consumer/patient organizations ’ 
- Professional organizations of phys- 

icians and pharmacists 
..-xl~ 

Warning systems can be implemented if 
regulatory &thorities decide to include the 
system as part of drug regulation. Media, 
education and ICT will ke instrumental in the 
actual application of the waking system by 
physicians, pharm&cists and patients who 
drive. 

Package inserts ’ 
There is a legal requirement to provide 
package inserts with medicinal drugs written 
in lay language. However, there has been little 
evaluation of whether or not ,the information 
provided under the section “Effects on ab&ty 
to drive”, is clear and understandable. Infor- 
mation on what the patient has to do in order 
to decide whether he or she can drive is vague, 
illogical ad Fonietimes misleading. It should 
be clear whether it is safe tG drive or not and 
under what circumstances ( e.g. in combi- 
natidn with alcohol and other drugs). There is 
little or no information on what a patient can 
do personally to detect serious impairing 
properties of the drug. 

- 
._ _-p 

The need for implementation of more effective 
information related to driving should be 
stressed to the responsible organizations (see 
the list presented above under warning, 
systems). The application of a warning system 
should be clear in the package insert and 
should be in accordance with descriptions Of 
the drug’s adverse side effects concerning 
impairment of the ability to drive. 

. 

C~~egbrization @stem for medicinal drugs 
affecting driving performance 
Experience in the Netherlands, Germany, 
Belgium and Spain indicates that a cate- 



gorization system for medicinal drugs 
affecting driving performance can be used to 
sensitise healthcare professionals and the 
public. Although there is some debate about 
whether or not there is need for three or more 
categories, there is sufficient knowledge and 
expertise to develop more standardization in 
determining the categorization for each drug. 
The use of a categorization system as a 
practical method to interpret long lists of 
adverse effects and warnings in package 
inserts seems to be promising. 

Data from experimental research shows that 
there are extremes at both ends: the least 
impairing and the most impairing drug within 
each therapeutic class. It makes no sense to 
wait till all available psychotropic drugs have 
been assigned to one specific category. The 
use of the least impairing or safe drug within 
each class as an alternative to the more 
impairing ones needs to be promoted among 
physicians and pharmacists. This is a first step 
of implementing the categorization system and 
should have great impact in reducing drug 
related accidents. 

Guidelines 

.- 

The medical guidelines for prescribing must 
not only focus on prescribing the least 
impairing drug but also on increasing know- 
ledge about the actual experience patients have 
with the prescribed medication. This is of 
particular interest in the case of renal or liver 
dysfunction where combinations of drugs are 
known to cause adverse reactions due to drug- 
drug interactions and where there is increased 
susceptibility for specific side effects es- 
pecially with alcohol. This is of imp GG. ..“. * 
both for professional drivers and private 
drivers. The support of dispensing pharmacists 
in providing pharmaceutical advice should be 
studied further in order to provide guidelines 
for the further development of integrated care 
in which the information cows are 
standardised and shared among the different 
health care providers involved in caring for the 
patient. 

Recognising that the first two weeks of 
benzodiazepine use are associated with 
collision risks higher than blood alcohol 
concentrations greater than 1.0 g/l (O.l%), a 
physician should prohibit a patient from 
driving for two weeks after starting the 

benzodiazepine (or any other psychotropic 
drug) and ask for feedback before pres- 
cribing a refill . At all times patients should be 
advised not to drive the first 2-4 hours after 
drug intake. It should be’stressed to national 
and international professional organizations of 
physicians and pharmacists that benzo- 
diazepines currently are the most widely 
prescribed psychotropic drugs and therefore of 
particular relevance with respect to increasing 
accident risks of patients who drive. 
Professional support in constructing new 
guidelines is paramount. 

Special attention should also be directed to 
patients who are multi-drug users, whether for 
therapeutic purposes or who combine 
prescribed medication with illicit drugs. 
Guidelines should allow physicians to prohibit 
patients from driving while using a combi- 
nation of drugs known to impair driving. 

Education 
The Working Group believes that physicians 
and pharmacists have a responsibility to know 
all about drugs and driving Professional 
education about drugs and driving is not 
recognized as a special topic in most countries. 
Medical and pharmacy schools should be 
asked to develop specific educational 
programs covering the risks of drugs and 
driving Research is aIso required to determine 
whether education of driving instructors, 
police officers and teachers in primary and 
secondary schools deals with this topic 
adequately. A starting point would be to 
develop five relevant questions that all health 
care professionals, police offtcer or driving 
instructors~shou1.d consider, when discussing 
drug impairment with patients, drivers, or 
applicants for a driving licence. 

Most traffic laws prohibit driving licenses 
from being issued or renewed for applicants or 
drivers who are dependent on or regularly 
abuse psychotropic substances. This can be 
made clear to drivers or applicants, as a 
specific reason to avoid drug dependence. 

RegulatioX 
It is obvious that national regulations should 
provide better warning systems, and package 
inserts based on a categorization system for 
drugs impairing driving performance. If the 
regulations were stronger, guidelines for health 
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care professionals and educational programs 
on how to apply this knowledge will follow 
naturally. Collaboration between regulators 
and professionals should be encouraged to 
facilitate the development of guidelines and 
educational programs. There has “‘-to be 
partnership instead of an attitude of ‘wait and 
see what will happen’. Health authorities 
should provide drug information bulletins free 
of charge to all health care professionals to 
update their knowledge. 

Special attention should be given to patients 
who use high doses of psychotropic drugs 
and/or multiple drug users. European direc- 
tives (Second CouncilJ&ective. 9 1/4QEEC, 
Annex III, Art. 15.1) state that “Driving 
licences shall not be issued to, or renewed for, 
applicants or drivers who regularly use 
psychotropic substances, in whatever form, 
which can hamper the ability to drive safely 
where the quantities absorbed are such as to 
have an adverse effect on driving. This shall 
apply to all . other medicinal products or 
combinations of medicinal products which 
affect the ability to drive”. The Working 
Group believes that standard medical practice 
should be in accordance with this regulation. 

AcceDtance of any new or proposed regulation 
by the public is mmortant: Therefore,-it is of 
paramount importance to involve patient and 
consumer organizations in discussing the 
development of new regulations and how they 
should be applied in daily practice. 

Media 8.1 
The specific impact of media campaigns 
concerning drugs and driving is generally not 
known. However, changes in regulations and 
professional activities in relation to patients 
who drive needs to be disseminated so that 
thoughtful individuals can alter their 
behaviour. Media campaigns will support this 
if they are clear and well constructed to 
address the relevant issues. The impact will be 
greater if health care professionals, police 
officers, educators and driving school 
insn-uctors have accepted their changing roles. 
Changing the behaviour of patients and drivers 
requires the dissemination of good information 
and education before decisions are made about ‘” “” ‘-i drug treatment and/or driving while taking 
medication. Therefore, timing and coor- 

8.2 

dination of activities will be crucial in 
achieving safety objectives. 

Information and Communication Techno- 
kY (f-7 
There are two important developments in 
Information Technology that will facilitate 
dissemination of information on drugs and 
driving. First the Internet provides many 
sources of information for the public and 
professionals. The standard of the information 

r is very variable. The major organizations 
involved in traffic safety, drugs and driving 
should be asked to to provide quality 
assurance so that the users know which 
soqsae reliable. 

The second development is the application of 
ICT in the practice of prescribing or 
dispensing. The implementation of guidelines, 
the documentation of consultations with 
patients about their experiences with the 
driving impairing properties of the drug and 
the communication of feedback to the 
prescriber are facilitated by computerization in 
daily practice. The development of quality 
databases and software to support these should 
be encouraged. 

- - 

The following recommendations should be 
considered for defining strategies to increase 
awareness and implement knowledge con- 
cerning driving impairing properties of 
medicinal drugs: 

Responsible governmental bodies 
and organizations in transportation 
and public health should present 
recent evaluations on the quality of 
present warning systems (unique 
meaning, simple or complicated, 
readability, interpretation by the 
end-user, etc) and its effects on 
patients who drive. _. 

Regulatory authorities should im- 
plement warning systems that are 
effective and made clear in package 
inserts of medicinal drugs, all in 
accordance with present knowledge 
of the drug’s effects on ability to 
drive. 
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8.4 

8.5 

8.6 

8.7 

Professional organizations of physi- 
cians and pharmacists should en- 
courage their memberships to pre- 
scribe ands dispense the least 
impairing or safe drug within each 
class as an alternative for more 
impairing ones. 

Medical and pharmacy schools 
should develop their educational 
programs pertaining to drugs and 
driving and to update these, if 
needed, based on .present knowledge 
for safe prescribing and dispensing. 

The’development of new regulations 
with respect to medicinal drugs and 
driving should be discussed with 
patient/consumer, and driver orga- 
nizations in order to determine what I I. .~ ., ,, 
new regulations should be applied in 
daily practice addressing the public 
and the individual patient who 
drives. 

Media campaigns should be clear 
and well constructed to address 
relevant issues that will focus on 
changing roles of patients, drivers, 
health care professionals, police 
officers, educators and driving 
school instructors. 

Organizations in- the field of drugs 
and driving should disseminate 
information on the safe use of 
medicinal drugs by drivers via the 
internet, addressing both the public 
and professionals. Provid~gr&ity ._ __ 
assurance for the users of this 
source of information. 

Professional organizations of 
physicians and pharmacists should 
utilize information and communic- 
ation technology (Xl’) for encour- 
aging the use of guidelines on 
prescribing and dispensing medic- 
ations and for documenting cons- 
ultations with patients about their 
experiences with the driving 
impairing properties of the drug. 
The development of databases and 
software to support these activities 
should be encouraged. 
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9. CONCLUSIONS AND RECOM- 
MENDATIONS 

A challenge was issued to the International 
Council on Alcohol, Drugs and Traffic Safety 
at the 14’ International ICADTS Conference 
in Annecy, France (1997), to recommend 
international guidelines to assist in the regu- 
lation of medicinal drugs and driving. A 
Working Group was formed to consider the 
scientific basis for recommendations. 

The Working Group concludes that the major 
problem is the lack of clear statements made 
about driving risk after taking psychotropic 
medication. This is_..qprising since,. there is _ 
now a vast body of evidence based on results 
from experimental and epidemiological 
research that shows that clear statements are 
feasible. Some drugs within a therapeutic class 
are considered as incompatible with driving 
(likely to produce severe adverse effects or 
presumed to be potentially dangerous), 
whereas others ,have minor effects or are 
presumed to be safe. These messages have not 
reached the prescribing physicians and 
dispensing pharmacists to an extent that they 
have improved their practices. Regulatory 
bodies should play a more defining role in 
changing this situation. The Working Group 
members conclude that a multidisciplinary 

- -approach is needed if prescribing and 
_ dispensing guidelines are to be well accepted 

by the community. 

The sharing of responsibility between patients 
and professionals implies the involvement of 
more actors than simply the prescribers and 
dispensers. 

l The pharmaceutical industry and the 
drug regulatory authorities must be 
included. Their involvement is, needed 
to improve warning statements for 
medicinal drugs affecting driving per- 
formance. If the warnings are to be 
meaningful they should be based on 
specific research conducted according 
to methodological guidelines accepted 
by the international scientific commu- 
nity. 

l Health educators play an essential role 
in raising awareness of traffic safety 
issues among those who eventually 
will guide patients who drive to adopt 

responsible behaviours pertaining to 
traffic safety. Obviously teachers in 

9.1 

9.2 

9.3 

medical and pharmacy schools, 
driving instructors and those who 
educate law enforcement officers all 
need to be involved. 

l Above all patients have a “right to 
know” ibout risks they may take when 
combining medication and driving. As 
users of potentially impairing medi- 
cation they must be educated to 
demand better warning systems so that 
they can take appropriate safety 
precautions before operating their 
vehicles. 

rking Group members believe that an 
international debate aimed at making patients 
and their health care professionals more aware 
of their responsibilities in relation to trans- 
portation safety is just a first step. The pro- 
posed guidelines in this report are a second 
step and show how scientific knowledge can 
be applied for establishing practical guidelines 
to improve medical and pharmaceutical care. It 
is concluded that more collaboration between 
authorities in transportation safety and public 
health pertaining to the drugs and driving 
issues will eventually lead to more acceptance 
of these practice guidelines by the community. 
The Working Group therefore recommends 
that 

- 

,Regulatory authorities should 
Implement warning systems that are 
effective and made clear in package 
inserts of medicinal ,drugs, all in 
accordance with present knowledge 
of the drug’s effects on ability to 
drive. 

Discuss with health professionals, 
patients and drug manufacturers 
how a three-tier categorization sys- 
tem could be used as a practical 
reference in addition to present 
statements in package inserts, in 
order to improve warning systems 
for patients. 

Discuss new procedures for assig- 
ning label and insert warnings for 
medicinal drugs in order to develop 
a framework for drug manufac- 
turers, physicians and pharmacists 
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9.4 

9.5 

that will encourage them to apply a 
three-tier categorization system that 
identifies each drug’s potential for 
affecting patient’s driving abi-lity. 

Improve the structure of guidelines 
to assist drug manufacturers in 
applying methodologies of drug 
testing that will allow categorization 
of drugs and reconsider the use of 
standardized information for the 
warning section in package inserts 
and drug informatiqn leaflets. 

Establish an independent inter- 
national centre for maintaining a 
three-tier categorization system for 
drugs based on consensus among 
experts in the field of drugs and 
driving. 

Professional (national and international) 
organizations of physicians and pharmacists 
should 
9.6 Discuss and propose joint efforts for 

improving their prescribing and 
dispensing practices concerning 
drugs with impairing potential for 
patients who. drive or operate 
machines. 

9.7 Encourage their memberships to 
prescribe and @sense the least 
impairing or safe drug within each 
class as an alternative for more 
impairing ones. 

9.8 Discuss the key-messages e=‘ 
disseminated in order to improve 
knowledge and to change attitudes 
of their membership in respect to 
medication and transportation safe- 
ty- 

9.9 Utilize information and communic- 
ation technology (ICI’) for encou- 
raging the use of guidelines on 
prescribing and dispensing medic- 
ation and for documenting consuit- 
ations with patients about their 
experiences with the driving im- 
pairing properties of the drug. The 
development of databases and 

_ . 

software to support these activities 
should be encouraged. 

Authorities with responsibilities, in transport- 
ation safety and public health shouId 
9.10 

9.11 

&sent -recent cvaluatiqns on the 
quality of present warning systems 
(unique meaning, simple or camp 
licated, readability, interpretation 
by the end-user, etc) and its effects 
on patients who drive. 

9.12 

9.13 

9.14 

.- 

Review the present knowledge in 
their respective countries regarding 
the relative risks of injury-accidents 
by users of different types of 
psychotropic medication and faci- 
litate the application of drug use and 
transportation accident data bases 
for extCnding their knowledge and 
further targeting their counter- 
measures. 

Discuss the development of new 
regulations with respect to medi- 
cinal drugs and driving with patient/ 
consumer, and driver organizations 
in order to determine. wh?? new 
regtdatious should be apphed’ in 
daily practice addressing the public 
and the individual patient who 
drives. 

Encourage physicians and pharma- 
cists to implement prescribing and 
dispensing guidelines. 

Develop media campaigns to 
a$$,yess relevant issues that will 
focus on changiGF&l& of patients, 
drivers, health care professionals, 
police officers, educators and driv- 
ing school instructors. 

Organizations and research institutes in the 
jield of drugs and driving should 
9.15 Disseminate information on the safe 

use of medicinal drugs by drivers 
via the internet, addressing both the 
public and professionals. Provide 
quality assurance for the users of 
this source of information. 
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Driving licensing authorities should 
9.16 Meet their obligation for assuriug 

applicant’s fitness to drive when 
issuing or renewing driving licences. 
Develop effective lines of commun- 
cation with medical- and pharma- 
eutical practitioners to acquire 
information on the driving fitness 
and medication history of appli- 
cants. 

Medical andpharmaq schools should 
9.17 Develop their educational programs 

pertaining to drugs and driving and 
to update these, if needed, based on 
present %&&age for s& pre- - . ‘.A 
scribing and dispensing. 

, The Working group hopes that this document 
will encourage the international acceptance of 
prescribing and dispensing guidelines by 
professional organizations and regulatory 
agencies. By informing their memberships and 
starting discussions about the guidelines 
provided in this document, they can play a key 
role in solving problems related to the use of 
medicinal drugs by patients who want to 
receive treatments safe for driving. 
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Drugs and Driving Research: Application of Results 
by Drug Regulatory Authorities ._ _. 
J. J. DE GJER 
Department of Pharmacoepidemiology and Pharmacotherapy, Factdty of Pharmacy, Utrecht Institute for 
Pharmaceutical Sciences, Utrecht University, P.O. Box 80082. 3508 TB Utrecht, The Netherlands 

This paper describes the use of data about the effects of medicipa! drygs on driving that are submitted by applicants 
for product licensing in the European Union. Existing European gmdelines and directives are discussed in order to 
illustrate the need to review the requirements of data pertaining to the effects of psychotropic drugs on driving. The 
impact of results from experimental human psychopharmacological research on these guidelines and direct&s is 
reviewed briefly to show that some progress has been achieved in improving regulatory processes. Specific interest is 
focused on the graded warning system that can appear on official package inserts and which was adopted by the 
Committee ~;l%!$etary &d&~~Products inl99l~~‘~%‘f5i?~~/%r concludes with a discussion of ways by which 
regulatory authorities can implement an improved warning system for patients who are likely to engage in potentially 
dangerous activities like driving. @I 1998 John Wiley & Sons, Ltd. 

KEY WORDS - drug labelling; accident liability; evaluation; drug regulation 

INTRODUCTION 
The European drug regulatory system allows for the 
evaluation of the effects of drugs on driving. Since 
1 November 1985, drug manufacturers are required 
under European Directive 83/570/EEC to submit a 
Summary of Product Characteristics (SPC) of each 
product, including a statement about the effects 
of the product on the ability to drive and operate 
machinery. Before this date, data concerning the 
effects of a drug on driving ability were not 
routinely provided. Isaacs reviewed 56 product 
lic&ce applications for new active substances 
received in 1984 and 1985 by the UK Licensing 
Authority (Isaacs, 1988). In five applications the 
agents could be considered as being psychoactive, 
but only one application addressed the issue of 
whether the product affected driving ability. Isaacs 
clearly indicated the need to review data require- 
ments in connection with the effects of drugs on 
driving. He concluded his paper by stating that 
specific topics for future consideration should 
include the precise methodology used to validate 
the effects of psychoactive drugs on driving. 

DRIVING AND DRUG REGULATION 
During the First International Symposium on 
Prescription Drugs and Driving Performance, 

CCC 0885-6222/98/S20133-04$17.50 
0 1998 John Wiley & Sons, Ltd. 

held in the Netherlands, 25-28 June 1984, 
O’Hanlon ef al. (1986) presented arguments for 
incorporating one particular driving test into 
procedures required fdr new drug registration. 
They clearly indicated the need to adjust regula- . 
tions if a test or test battery was found to _ __ 
discriminate between safe and unsafe drugs with 
respect to their effects on driving. They suggested 
that the adverse effects of new psychoactive drugs 
should be monitored more thoroughly in order 
to make it possible for regulatory authorities to 
issue specific warnings. For example, when to 
prohibit driving for specified periods after last 
administration of the drug (e.g. a hypnotic) or 
when beginning regular use of a drug. The authors 
suggested that the most realistic test would be a real 
driving test. One performance measure which has 
most consistently discriminated between the effects 
of different drugs or doses is the standard deviation 
of lateral position (SDLP, see also Brookhuis, this 
issue). The authors recommend that this test be 
used in the final stage of screening for the CNS 
effects of drugs, after laboratory testing has been 
completed. They discussed construct and content 
validity. Validation of the driving test against the 
criterion of actual accident involvement is virtually 
unattainable, so they validated the test against 
alcohol as a secondary criterion that is highly 
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correlated with accident risk. This approach has 
proved to be successful in calibrating performance 
changes produced by prescription drugs to changes 
brought about by increasing blood alcohol con- 
centrations (BACs). These compariso.ns of drug- 
and alcohol-produced changes in performance 
have had a significant impact on communication 
of the issue of drugs and driving to the public, 
health care providers, and policy makers. For the 
first time it was possible to replace warnings about 
classes of drugs by more specific information. By 
relating the changes in SDLP produced by any 
drug to the same changes produced by a given 
BAC, it has been possible to categorize impairment 
as severe (BAC > 100 mg/dl), moderate (BAC 50- 
100 mg/dl), and slight (BAC < 50 mg/dl) or none 
(comparable to placebo). 

DRUG CATEGORIZATION AND 
WARNING SYSTEMS 

It is largely thanks to the research efforts of 
O’Hanlon and co-workers over the last decades 
that standard on-the-road drug tests are considered 
appropriate to determine whether hypnotics or 
anxiolytics may impair psychomotor functions, but 
this is not yet the case for antidepressants. EC 

Over the past decade increasingly more research 
has focused on the behavioural side-effects of 
drugs. Moreover, advances in pharmaceutical 
research have led to the development of medi- 
cations with fewer or no sedative effects (i.e. the 
new antihistamines and the selective serotonin 
reuptake inhibitors, new antidepressants). As a 
result of these developments, health care providers 
and governmental agencies in the Netherlands 
have expressed a need to be able to distinguish 
between drug effects on behaviour on the basis 
of dosage and/or form of administration. The 
need for more specific warnings in package inserts, 
as well as symbols on drug packages has resulted 
in the development of a new categorization 
system for drugs that affect driving performance 
(Wolschrijn et al., 1991). A survey among inter- 
national experts has led to a proposal for a new 
classification of a number of frequently used 
potentially hazardous drugs (in traffic). This new 
classification was discussed by the Committee for 
Proprietary Medicinal Products of Directorate 
General III and was finally introduced in the 
Final Note for Guidance on the SPC (111/9163/90- 
EN, final approval I6 October 1991). This Note 
stipulated that all new medicines (New Chemical 
Entities) registered after 1 January 1992 should 
include a statement in the warning section of 
package insert leaflets about the effects of the drug 
on the ability to drive and use machines on the 
basis of: 

guidelines on psychotropic drugs help applicants in 
the interpretation of Directive 91/.507/EEC with 
respect to specific problems arising from clinical 
investigations (Guidelines on Psychotropic Drugs 
for the EC, 1994, 1995). Unfortunately these 
guidelines do not specifically describe the method- 
ologies that should -be used for drug screening. 
Methodological diversity is still responsible for the 
relatively small influence of drugs and driving 
research on regulatory bodies. Researchers in this 
field have expressed the need for more standard- 
ized methodologies and have developed a set of 
guidelines based on a . conse scieniific (4 
opinion (Vermeeren et al., 1993). These guidelines 
for experimental research on drugs affecting driv- 

(b) 
ing performance have not yet been adopted by drug 
regulatory authorities, which is unfortunate be- 
cause without these quality control guidelines it is 
hard to reach firm conclusions about the degree of 
behavioural impairment attributable to particular 
drugs. The time has come for drug regulators 
to realize that they must play a meaningful role in 
supporting higher standards of psychopharmaco- 
logical research. The undefined behavioural 
toxicity of medicinal products is a major threat to 
patients’ quality of life. Now that public and health 
care providers have become more aware of the 
causal relationships between drug use and accident 
involvement, drug regulatory authorities can no 
longer ignore the need to improve drug warnings. 

the pharmacodynamic profile, reported 
averse, drug re&%&iss”and/or 
impairment of driving performance or 
performance related to driving, categorized as 

(i) presumed to be safe or unlikely to 
produce an effect; 

(ii) likely to produce minor or moderate 
adverse effects; 

(iii) likely to produce severe adverse effects or 
presumed to be potentially dangerous. 

For situations (ii) and (iii), special precautions 
for use/warnings relevant to the categorization 
shoul%be mentioned in the SPC. 

However, there is no evidence that pan- 
European or national regulatory bodies are 
categorizing drugs on the basis of their hazard 
potential for driving. This was first noted by 
Spanish pharmacologists in 1994, who expressed 

@ 1998 John Wiley & Sons, Ltd. 
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the hope that categorization in the SPC would be 
accomplished within the near future (Alvarez and 
Del Rio, 1994). That period has now elapsed, but 
the same lack of implementation is still apparent. 
The unanswered question ‘why?’ is becoming 
urgent. When interviewing national regulatory 
authorities about their procedures for determin$ng 
the drugs and driving warning, it often transpires 
that the normal procedure is to consider the 
pharmaceutical manufacturer’s specific warning 
and the data supporting that statement. In a case- 
by-case assessment without specific algorithms for 
reviewing specific data, the company’s statements 
are generally accepted. Disagreement is unlikely to 
occur about the text of a warning, and the drugs 
and driving issue never holds up licensing. In 
general, there seems to be no great priority for the 
articles of the SPC concerning the effects of drugs 
on the ability to drive and,use. machines- The 
seems to be more interest in discussing statements 
such as those on a drug’s undesirable effects and its 
use in pregnancy. 

Pharmaceutical manufacturers will not change 
these procedures unless they are forced to do so 
by the regulatory authorities. This, however, will 
not occur because there seems to be a trend to 
apply one general statement for all drugs within a 
chemical or therapeutical class, e.g. for benzo- 
diazepines used as anxiolytics or hypnotics 
(U/3653/91-EN, Final approval by the 
CPMP, October 1994). This kind of harmonization 
prevents the introduction of more specific warnings 
according to a drug’s behavioural toxicity. In 
discussions with representatives from industry it is 
always made clear that they do not see this issue as 
a priority in today’s regulatory context. However, 
some companies do appreciate that there is 
growing interest in patients’ quality of life issues 
and pharmacoeconomic evaluations of treatment 
outcomes. 

Scenarios for implementing improved 
warning systems 

It is a difficult and certainly discouraging exercise to 
look into the future of drug regulatory development 
in Europe, given the experience to date with respect 
to the drugs and driving issue. This experience, 
however, has led to the appreciation that no 
single actor in the process of drug screening, drug 
regulation, or drug treatment can change the whole 
process. Yet someone has to take the initiative. For 
this reason, a couple of scenarios for implementing 

0 1998 John Wiley & Sons, Ltd. 

an improved warning system for the effects of drugs 
on the ability to drive and use machines are 
presented. The first scenario is to carry on with 
the current registration procedures. There will be no 
fundamental change in the procedure for establish- 
ing these warnings in the SPC. This means that 
patients and health care providers will not receive 
information that allows them to select the least 
impairing drug for treatment. Nothing will change 
until large pharmacoepidemiological studies reveal 
that specific drugs within a therapeutic class of 
psychotropic medication constitute a higher risk for 
accident involvement than other comparable drugs. 
Uncertainty will exist about the impact of such 
results if studies are not funded by responsible 
governmental agencies in the first place. It is 
expected that these studies will be conducted within 
5 years; in Canada, the USA, and the Netherlands 
researchers .-ha eady shown the power of 
this methodological approach (Ray et al., 1992; 
Herings, 1994; Neutel, 1995). 

A second scenario envisages that the European 
authorities responsible for drug regulation, public 
and environmental health, transport safety and 
consumer affairs together decide-that a joint action 
program is required to implement, maintain, and 
evaluate a new warning system for drugs that affect 
driving ability based on categorization. New 
partners, in particular the pharmaceutical industry, 
organizations of physicians, pharmacists and 
patients, and insurance companies, should be 
invited to take part. These new partners have a 
greater awareness of health issues as a result of 
health education campaigns and publicity in 
journals, and they realize that the health care 
industry is changing. Prevention and health-related 
quality of life issues are becoming determining 
factors for both policy makers and payers of health 
care costs. A first and essential step is for the 
responsible Directorates General in the European 
Union to respond to these initiatives and to 
promote this joint effort to develop a new warning 
system. The next step is to prepare a work plan 
which will focus on issues or problems raised in 
different EU surveys and by experts, the possibi- 
lities for involving the new partners in the 
development of strategies for implementing a new 
warning system, and strategies for continuing 
efforts to maintain the most appropriate use of 
this system. Education will be another important 
issue for discussion, including basic education and 
academic training, the latter in particular for 
physicians and pharmacists. 

Hum. Psychopharmacol. Clin. Exp. 13, S133-S136 (1998) 
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CONCLUSIONS Guidelines on Psychotropic Drugs for the EC (1994). 

Drug regulatory authorities are key players in the Clinical investigation of hypnotic medicinal products. 

process of restructuring drug screening programs 
Eur. Neuropsychopharmacol., 4, 71-77. 

to assess a drug’s potential for impairing psycho- 
Guidelines on Psychotropic Drugs for the EC (1995). 

motor and driving performance. Experts in the 
Clinical investigations of medicinal products in 
the treatment of generalized anxiety disorder, panic 

field of human psychopharmacology who have disorder and obsessive compulsive disorder. Eur. 
assessed the effects of drugs ‘3 driving have NeurophsychopharmacoI., 5, 15 I- 155. 
provided the relevant information needed to Herings, R. C. M. (1994). Geneesmiddelen als deter- 
perform this task. The impact of these efforts on minant van ongevallen. Department of Pharmaco- 
drug regulation has been noticed, but it has not epidemiology and Pharmacotherapeutics, Faculty of 
had a significant effect on improving warning Pharmacy, Utrecht University. 

systems for patients who drive. Experts should be Isaacs, A. J. (1988). Driving and drug regulation. 

more effective in disseminating their research data Int. Clin. Psychopharm, 3, 141-143. 

to the public, health care providers, and policy 
Neutel, C. I. (1995). Risk of traffic accident injury after a 

makers. Physicians and pharmacists can contri- 
prescription for a benzodiazepine. Ann. Epidemiol. 5, 
239-244. 

bute to the use of safer drugs by monitoring O’Hanlon, J. F., Brookhuis, K. A., Louwerens, J. W. 
patient outcomes with respect to behavioura1 and Volkerts, E. R. (1986). Performance testing as i 
impairment. By selecting the least impairing drug part of drug registration. In Drugs and Driving, J. F. 
in their preZibi5~and dispensin~practices, they- ” Ion and J. J. De Gier (Eds), Taylor and Francis, E 
play a significant role in enhancing public safety. Philadelphia, pp. 31 l-330. s 

In order to be able to do this, they have to know Ray, W. A., Fought, R. L. and Decker, M. D. (1992). 
how to assess the level of impairment of each Psychoactive drugs and the risk of injurious motor 

individual drug. This information is already vehicle crashes in elderly drivers. Am. J. Epidemiol., 

available for many new and ‘old’ medicines. The 136, 873-883. 

time has come for patient and consumer organiz- 
Vermeeren, A., De Gier, J. J. and O’Hanlon, J. F. 

ations to ask who is responsible for not applying 
(1993). Methodological guidelines for experimental 

this knowledge. 
research on medicinal drugs affecting driving perform- 
ante: an international expert survey. Institute for 
Human Psychopharmaco\ogy, Maastricht University. 
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SUMMARY 

The specific focus of this survey has been 
the prevalende of illicit drug use in road 
traffic in thirteen European counties. The 
literature search conducteli to accomplish 
this survey included the relevant scientific 
journals, institutes’ reports published over 
the last decade and the proceedings of the 
last two conferences organized by the In- 
ternational Council on Alcohol, Drugs and 
Traffic Safety in 1995 and 1997. 

one thing because of societal and cultural 
differences that determine drug use patterns 
(licit and illicit drug use) and the impact of 
public campaigns, which is mostly un- 
known. Consequently the conclusions from 
these studies are intended to be indicators 
for tirther discussion. 

of illicitY&@‘3se alone -andlfi combination’ 

A total of thirty studies have been critically 
reviewed in order to present the prevalence 

*-eaf the combination of illicit drugs with al- 

In the general driver population the 
prevalence of illicit drug use will probably 
fall in the range of l%-5% (cannabis and 
opiates being most frequently observed), 
whereas licit drug use will fall in the range 
of 5%- 15% (with benzodiazepines being 
most frequently detected). The prevalence 

with alcohol as well as multiple drug use. 
The prevalence of licit drug use is also pre- 
sented, since this has been frequently re- 
ported in most studies. The different scope 
of the various studies entails prevalence 
being presented in different driver popula- 
tions, such as ‘general driver population’, 
‘drivers suspected of driving under the in- 
fluence of alcohol and/or drugs’ and 
‘collision-involved drivers’. 

cohol reflects much more of a problem than 
the combination of licit drugs with alcohol, 
probably because patients tend to be much 
more aware -of impairing effects of this 
combination. The prevalence of multiple 
drug use in the general driver population is 
very low if the German results are taken as 
an indicator. 

Different methodological problems arise 
with sample collection and data collection 
in many studies, thus most stud\ outcomes 
do not allow comparisons acrt,s> diff‘erent 
European countries Differencch may occur 
especially in selecting the sample 01’ dri\,ers 
if police forces in one countn I~KUS more 
on detecting drugged drivers th;m in other 
countries. One general problcrn for all 
categories of driver population> IS the rcp- 
resentativeness of the sample undt2r esanii- 
nation, which is also a prohicrn if‘ small 
sample sizes are included and or selection 
criteria are not clear 
Only four large scale studic> hn\,c been 
published, one German stud! t;tcusinr on 
the general driver population. bunt Sonkc- 
gian study involving dri\,ers suspected of 
driving under the intluence ot‘ drugs. and 
two .studi&, from I3elgium and Italy. in 
which collision-involved drl\ c‘rs \lt‘rt 
screened for drugs The results tiom these 
studies are not expected to conlpletelv re- 
flect the situation in other cc)untries; tbr 

In populatiom qf drivers suspected of . ,l_ 
driving zrtrder the irl&‘uerlce of drlrgs high 
prevalences of Zicif drug use (primarily 
benzodiazepines) are reported ranging from. 
14%-74%. The prevalence of illicit drug 
use is lower than for illicit drugs (9%-57% 
for cannabis, S%-42% for opiates, and I%- 
20% for amphetamines). These findings 
depend on the perception and awareness of 
police officers in the different countries 
who decide on the inclusion of a driver in 
the sample. Remarkable differences be- 
tween countries are observed. for example 
the prevalence of the use of amphetamines 
in Norway- is relatively high, while in con- 
trast the use of opiates is rather low. The 
combination of licit and/or illicit drugs and 
alcohol is expected to be high in samples 
selected for suspicion of driving under the 
influence of drugs/alcohol. However, in 
most studies the data for separating the 
prevalence of combinations of drugs 
(including alcoliol) are lacking. The preva- 
lence in drug positive cases is 25% in Nor- 
way, whereas the prevalence in all drivers 
in the sample in two Swiss studies ranged 

“‘ : 
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from lS%-28%. The prevalence of multiple 
drug use is reported in a few studies for all 
licit and illicit drug use together. A high 
prevalence (62%) has been observed by 
Swiss researchers. 
In collision-involved drivers the prevalence 
of illicit drug use ranged from lo%-25% in 
the different studies. Cannabis and opiates 
are about equally divided among the sam- 
ples (6% and 7.5% respectively) and are 
detected about two to three times more 
frequently than amphetamines. Cocaine has 
been detected with a very low prevalence 
(0.5%-0.7%) in Belgium and Italy, whereas 
in Spain a high prevalence (5%-7%) has 
been reported. The prevalence of the com- 
bination of drugs (licit and illicit together) 
and alcohol use in drug positive drivers 
ranged from 27%-65% in most studies. The 
prevalence of multiple drug use is also re- 
ported in most studies for licit and illicit 
drugs together and ranged from 30% in the 
Belgian study to 36% in a Norwegian study 
in drug positive cases When considering 

_ .the complete driver sample in some other 
_ studies, the prevalence is lower, from 5% in 

the study in the United Kingdom lo 17.5% 
in an Italian study. 
It should be stressed that kno\\lcdge about 
the prevalence of druz posit i\.c dri\,ers in 
different driver populations cannot prove 
that the use of druss is a st’rlous safet! 
problem. Ideally, a stud>, to determine acci- 
dent risks needs to match collisi~,rl-in\.ol\,ed 
drivers for case-conrrol compnr~sons lf*2z’.- 
most countries (escepr t’or Gcrrn;~n~~ 1 there 
is a lack of data on t hc prevalcncc ot’ drugs 
among the normal dri\.er popui;ulon The 
high prevalence of drugs found III repre- 
sentative samples nl‘ collisic~r~-ln~~ol~~~d 
drivers supports the assumption that there 
is a serious road saftxv problm I lwe\w. 
Europe does not ha\,c hn approach in \vhich 
standardized methodologies arc applied in 
repeated studies duriry a gi\cn period of’ 

time in each country for cross national 
comparisons. It is recommended that such 
studies should be embarked upon and ~that 
national laws prohibiting roadside surveys 
should be abolished or modified to permit 
the same surveys to be conducted on a pan- 
European basis. 

L- 
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1. PURPOSE 

The purpose of this report is to give a re- 
view of investigations in different European 
countries that show the prevalence of illicit 
drugs in road traffic with special regard to 
multiple abuse, which means a combination 
of various drugs, including alcohol and licit 
drugs. The literature search conducted to 
accomplish this review included the relevant 
scientific journals, institutes’ reports pub- 
lished over the last decade, and the pro- 
ceedings of the last two conferences organ- 
ized by the International Council on Alco- 

. _-m .’ - _. . . _ rc,;*;w*@, nol, Drugs and Traffic Safety in 1995 and 

. . 

1997, After summarizing the results of the 
different reports for each country, discus- 
sion will follow in order to combine the 
relevant data and to provide a’general con- 
clusion and define the problem that will al- 
low those responsible for trafk safety 
throughout Europe to determine the neces- 
sary steps for developing counter-measures. 
The results of this review will be comple-’ _ 
mentary to the overview of the legal sys- 
tems, analysis of difftculties faced by the po- 
lice, the prosecutors and the courts with re- 
spect to illicit drugs in road traffk, and of 
preventive attempts to control the probiem. 
These aspects will be covered by a report 
written by Prof H-P Kruger (Centre for 
Traffk Sciences, University of Wurzburg, 
Germany). 

DC.32 98-O 1 Page 5 



Page G DGC 9x-o I 



2. INTRODUCTION 

Background to the problem 

Road accidents in countries of the Euro- 
pean Union, resulting in 30,000 fatalities 
and 1.5 million injuries every year, cost so- 
ciety over 70 billion ECU (White Paper on 
Transport Policy, COM 92/494, European 
Commission). It has been suggested that if 
all the Member States were to compile their 
statistical data according to the criteria 
used in those countries that prepare the 
most accurate estimations, then the real 
number ofqeople injured in..road accidents 
would probably exceed 3 million annually 
(Gil-Robles, 1998). The figures have 
reached a level that the European Union 
can no longer accept. 

Since transport safety and public health are 
interrelated, road accidents caused by drugs 
other than alcohol have become an impor- 
tant public health issue. It is widely recog- 
nized that alcohol use is a causal factor in 
20-40% of fatal road accidents. but many 
licit and illicit drugs are also known to im- 
pair driving ability. Available data allow 
one to conclude that use of the most fre- 
quently prescribed benzodia-zepine tran- 
quillizers more than doubles the risk of in- 
jurious accidents (comparable to the risk of 
0.5 g/l BAC or blood alcohol concentra- 
tion), while the use of tricyclic antidepres- 
sants increases the risk even more (Ray et 
al., 1992). One more recent epidemiologi- 
cal investigation revealed an estremely high 
relative risk (5 to 6 - fold increase. compa- 
rable to 1.0 g/l BAC) within a large popu- 
lation of benzodia-zepines users during the 
first two weeks of using their initial pre- 
scription (Neutel, 1995) 

Epidemiological studies on the most wideI> 
used illicit drug cannabis indicate the pres- 
ence of tetrahydrocannabinol (THC) in 
roughly 4-12% of dri\,ers injured or killed 
in traffic accidents, even if the population at 
risk is probably less than 4% The THC in- 

population drives-under the influence of 
impairing medicinal drugs (De Gier, 1995). 
Comparisons across Member States on the 
prevalence of-illicit drug use in road traffic 
are, however, difficult to achieve. The data 
from the studies reviewed show major dis- 
cre-panties, depending on the method and 
scale of data cdllection (last year or life- 
time prevalence), the scope of the survey _- 
(nationwide general population, regional 
data, or selected populations who seek 
professional treatment for drug depend- 
ence). In most cases the accuracy of the 
records in various countries is not known. 
It is impossible to draw any conclusions to 
demonstrate the relationship between illicit 
drug use and accidents because of a lack of 
sound epidemiological studies. There is a 
need for actions to standardize research 
methodologies and to provide the relevant 
data. 
A complete understanding of the problem 
of illicit drugs and driving will only be 
achieved in two complementary approa- 
ches: experimentation and epidemiology 
(Simpson and Vingilis, 1992). Experi- 
mental studies focus on drug effects on 
psychomotor performance, in particular the 
types of skills affected and the dosages 
used. However, it is fairly impossible to 
translate these effects into road crashes. 
Questions on the extent or magnitude of 
this problem, as well as the determination 
of which drugs are risk factors for collision 

cidence among injured or killed drivers is 
not conclusive evidence for establishing its 
role as a causal factor, since alcohol was 
present in the majority of THC positive ac- 
cident victims (Robbe, 1994). It has been 
suggested that cannabis and alcohol in 
combination carry a greater risk potential 
than either of them alone (Terhune et al., 
992). The independent contribution of can- 
nabis use in impairing road safety is still 
dubious. 
Estimations of the percentage of illicit drug 
use in driving licence-holders varies from l- 
2% in the various EU Member States, 

- r -‘-*;vhereas an average of 10% of the adult 



involvement, can be answered in sound 
epidemiological research. 

Descriptive 6pidemiology provides insight 
into the relative importance of different 
types of drugs. In other words, which drugs 
are detected that contribute to a significant 
traffic safety problem. If repeated evalua- 
tions are performed in time, insight can be 
provided into changing patterns of drug use 
and driving within society. 
Analytic epidemiology determines which 
drugs are overrepresented in persons in- 
volved in road accidents. Involvement of 
control groups allows researchers to pro- 
vide relative risk data. The relationship es- 
tablished through the risk factors approach 
is one of association, not of causation. Ex- 
perimental research into the causal links 
between drug levels and behavioral impair- 
ment remains necessary to draw conclu- 
sions on causation potentials of different 
drugs. 

Generally speaking, the application of epi- 
demiological research to drugs (other than 
alcohol) and driving can.onl!, permit mean- 
ingfL1 cross-cultural comparisons if stan- 
dardized data-gathering methc& are used 
However, several factors (such as political. 
legal, social, economic) deter-rnlnc rhe re- 
search capabilities ot‘ re-searcht’rb In dificr- 
ent countries and \iill result in Jltt?rent ap- 
proaches to sample selection anJ data col- 
lection. A review of in\,e>trsntions “%rY ” . :,x?.~~~*-i;rir. 

prevalence of illicit drugs in rcxld trat?ic in 
selected countries \rill thcrtY;rrc include 
studies in which numerous merh~xiolo@cnl 
problems are to be encountcrcd This rt’- 
view for the Council of Eur~~p<. mcludcs 
more recent studies. some ot‘ rhcm ha\c 
adopted improved merhodolo~r~.~l desi_cns 

I- 



3. METHODOLOGICAL ISSUES 

In general most methodological problems 
encountered ‘with epidemiological studies 
of drugs and driving can be categorized as 
problems with sample coWion and data 
collection (Simpson and Vingilis, 1992). 

Population under exnntinntion 

The choice of population studied is critical 
and can give rise to problems in compari- 
sons across countries. Epidemio-logical 
research of illicit drugs and driving can be 
classified accs&ing to the population under--. 
examination: 
1. General population 
2. Offender populations 
3 User/addict populations 
4. Collision-involved drivers 

In surveys of illicit drug use in the g~erzr/ 
population data gathering is generally 
through the use of questionnaires or inter- 
views. Two of the most common observed 
problems relate to representati\.eness and 
refusals. General population suneys in- 
clude both drivers and non-dri\,crs and do 
not allow extrapolation to the drii-cr popu- 
!ation. 
In roadside surveys dri\,ers are randomly or 
systematically selected to obtnln infoima- 
tion through self-reports on dcmcqaphics. 
drug use, driving. and druy ust‘ through 
toxicological analyses of’ body tluids Since 
roadside surveys tend to be e\ciured dur- 
ing late-night hours on weekends. dri\,ers 
tested are not representative oi the total 
driving population Refusal rate‘\ can ha\.c 
profound effects on inferences atx),ut illicit 
drug use derived from roadside W-W~S bc- 
cause those substances are dercstcd \vith 
less frequency than alcohol, \c hcrc refusal 
rates of 1.5% are obsened Refusal rates 
can actually exceed the proponIon of dri\ - 
ers who score positive t-or illicit drugs An 
additional problem exists kvith the coilec- 
tion of body fluid samples for drug testing!. 

3 

when invasive procedures are unacceptable 
because of legal liability. 

In surveys of offender populations 
(charged with driving under the influence of 
alcohol or drugs), drug screens are carried 
out if the blood alcohol level is below the 
legal limit. This approach automatically ex- 
cludes information on combinations of 
drugs with high levels of alcohol. Further- 
more, the selection of drivers is initially 
determined by the arresting officer, which 
introduces a variety of biases. 

;--W&B investigations of user/addict populations 
samples are generally drawn from treatment 
facilities. These surveys cannot be consid- 
ered representative of the total user/addict 
population, since only a small proportion 
will seek formal treatment. 

In surveys of coilision-in\loh7ed poptda- 
tions information is gathered on a wide 
range of variables (e.g. characteristics of - 
crashes, psychological/behavioral &a- “_ 
racteristics, drug use problem). Docu- 
mentation of drug impairment is based on 
different perceptions and decisions of of& 
cers, which can introduce biases. In acci- 
dent fatalities data are most of the time in- 
complete due to the fact that drug screens 
are not carried out.-on fatally - injured driv- 
ers found to be impaired by &ohol. 

Dato collection 

Sources of data and the methods by which 
they are collected can cause methodo- 
logical problems The first source of data is 
offfcial records (police. coroner, medical, 
etc.) and has limitations because data on 
illicit drug use are not routinely collected. 
Even when drug tests are carried out a se- 
lect number of drugs are tested. In official 
records underreporting is a serious prob- 
lem, because they tend to contain only the 
most extreme cases. 



The second source of data is self-report 
instruments. Underreporting is also a 
problem in this approach since deviants 
tend to underreport. 

Different methods of data collection used in 
surveys have their own problems. The 
method of drug analyses in blood, sweat, 
saliva or urine has problems with respect to 
sample collection, handling and transporta- 
tion as well as toxicological assays used. 
Interpretation of drug levels detected is 
difficult; for example cannabinoids can be 
detected in urine many days, even weeks, 
after use and the relevance of this to traffic 
safety is obscure. Blood specimens are con- 
sidered to be essential for surveys of illicit 
drugs and driving. Another method for de- 
termining illicit drug use among drivers re- 
lies on the use of clinical and psychophysi- 
cal tests. The usefulness of the last method 
is still unclear. Self-report tools for the as- 
sessment of drug use and driving show dif- 
ferent problems with respect to accuracy 

.’ (reliability of recall information) 

Finally, comparisons across studies are of- 
ten difficult because of the lack of conven- 
tions used in reporting findings For esam- 
pie, there is no consistent!, -irj reportin 
percentages (all dri\,crs in- the sample or 
only those who were tested for dru+) 

c- 
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4. SURVEYS OF ILLICIT DRUG USE IN ROAD TRAFFIC IN DIFFERENT EURO- 
PEAN COUNTRIES 

4.1 AUSTRIA - found positive in the AD;-analyzer were 
taken f;om young drivers (22 m&es, 3 fe- 
males), 48% of them born between 1968 
and 1970. 84% of tested drivers had previ- 
ous convictions and 68% had drug addic- 
tion records. The results of GUMS con- 
firmed samples are given in Table 1. 

In a pilot study of the ‘Bundespolizei- 
direktion’ in Vienna urine samples of 27 
drivers with extremely conspicuous behav- 
ior in road traffic and negative breathalyzer 
results for the presence of alcohol were 
analyzed using the Abbott ADx-analyzer (a 
fluorescence polarization immunoassay) for The author indicated that his findings could 
cocaine +~~~lites, ca?_?a&?ids and opi- 
ates (Fous, 1995). Gas Chiomatogra- 

LTcxxde considered the ‘tip of the iceberg’. 
However, it is impossible to draw conclu- 

phy/MassSpectrometry sions from only a small sample and to dem- 
(GUMS) was used to confirm positive re- onstrate the prevalence of illicit drug use in 
suits obtained with the immunoassay road traffic in Austria since the sub-sample 
technique. In 8 cases (32%) these analyses of drivers. was not representative of the 
confirmed the use of one drug, in 13 cases driving population. No other examples of 
(52%) two drugs, and in 4 cases (16%) all recent surveys could be obtained from the 
three drugs tested for could be found posi- ‘Kuratorium &.ir Verkehrssicherheit’ 
tive. Without exception all 7_5 samples 

TABLE 1 RESULTS OF GC/hIS CONFIRMED SAMPLES 

Substance seo,atives Positives -” ” 
1 

< IO0 nS/ml GO0 ng/ml cl500 &ml 
Cannabinoids 7 9 6 3 
(THC) 

< IO00 ndml 4000 ng/ml <40000 neJm1 
Opiates x 5 8 4 

~:l(I(I(l w/ml <_16000 

Cocamc metabo- 17 7 2 3 
litcs , 



4.2 BELGIUM 

The Belgian Toxicology and Trauma Study 
(BTTS) was’ conducted as a prospective, 
multi-centre survey in six hospital emer- 
gency departments sufficiently spread over 
the country (Meulemans et al., 1997). In- 
clusion criteria were: all drivers, at least 14 
years of age, of bicycles or motor vehicies 
involved in a traffic accident on a public 
road, directly admitted to one of the se- 
lected emergency departments for at least 
one day or dying upon or after admission. 
During the registration period (January 16* 
1995 till June 1.5* 1996) blood and urine 
samples were taken from 2,143 patients. 
Blood alcohol concentration was assessed 
first by screening in whole blood on fluo- 
ride-oxalate, using Radiative Energy At- 
tenuation (REA; Abbott). Positive samples 
were confirmed by Gas Chromatogra- 
phy/Flame Ionisation Detec-tion. Toxico- 
logical screening was per-formed on the 
urine samples, using Fluorescence Polarisa- 

-. .--.tion Immuno-Assay FPIA) on ADx- 
* analyzing equipment (Abbott). The screen- 

ing battery consisted of 8 tests and 
searched for amphetamines, barbiturates, 
benzodiazepines, canna-binoids. cocaine 
metabolites, methadone, opiates. and pro- 
poxyphene. 

In addition the presence of benzodi- 
azepines in serum was searched for using 
the same technique. Confirmation for most 
substances was performed on urine by Gas 
Chroma-tography/Mass Spectrometry (GC- 
MS). The confirmation of benzodiazepines 
in serum was carried out by High Pressure 
Liquid Chromatography (HPLC) and Gas 
Chromatography with Electron Capture 
Detection (GC-ECD). For barbiturates in 
serum confirmation was performed by Gas 
Chrqmatography with Nitrogen Phos- 
phorus Detection (GC-NPD). Analytical 
cut-off values for the different drugs are 
presented in Table 2. 

Although a total of 2,143 patients were in- 
cluded during the collection period of the 
study, a final sample size of 2,053 patients 
could be used for analyses. This was due to 
inappropriate handling of the methodo- 
logical protocol by two of the collaborative 
centers. The study population consisted of 
1514 men (74%) and 539 women (26%). A 
majority of younger people could be ob- 
served: more than one third (34.7% men, 
33.8% women), whereas fewer than 10% 
were 65 years of age or older. Very young 
drivers,(below 20 years) and elderly drivers 
(over 60 years) were slightly more repre- 
sented in the female group compared to the 
male group (18% and 12% versus 12% and 
9% respectively). 

1 

1 

. .:. .,: /m.. 
; 

TABLE 2 SUBSTANCES, TEST METHODS AND CUT-OFF VALUES USED IN THE BTTS 

Substance 
1 Alcohol 

1 Screening 
1 REA . strum 

( Cut-off 1 Confirmation 
‘tnl bhd’ IO.10 41 1 CC-FID in to __. - 

L 

Amphetamines 1 EPIA. urmc 300 ng/ml K-MS in urine 
Barbiturates 1 EPIA. urlnc’ 200 ng/ml GC-NPD in strum 

1 Bcnzodiazenines I EPIA. urmc 50 n&ml HPLCKX-ECD in 
EPIX. SCTUI~ 12 ndml serum 

Cannabis EPIA. urlnc 25 q/ml ~ W-MS in urine 
300 ne/ml GC-MS In urine Cocaine 

Methadone 
Opiates 
Proposlphene 

1 EPIA. urtrx 
1 EPIA. knc 

EPIA. urmc’ 
EPIA. urrnc’ 

300 n.a/mi \ CC-MS in ur ,inc 
200 ng/ml GC-MS in urine 
300 ng/ml GC-MS In urine c : I. ji “-. “, ,, ; ., 
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In 1,959 cases from the final sample infor- tion the$e figures reached 37% and 6 1% 
mation on recent medication use could be respectively. In patients reported with 
obtained as reported by the patients. In higher alcohol consumption habits (more 
35% of those cases patients admitted hav- than 30 ‘standard.units’ in the week before 
ing used some kind of medication during the accient), 70% exceeded the legal limit 
the week preceding the accident. If focus is and three quarters even showed more than 
given to psychotropic medication, it turned 1.5 g/l. 
out that 10% of the study population re- 
ported the use of a medicine known to im- The results on medication and illicit drugs 
pair driving performance. were obtained in samples of patients who 
The consumption of more than 30 did not receive (potentially interfering) 
‘standard units’ of alcohol during the last medication before sampling. In total 391 
week preceding the accident was reported cases (19%) were confirmed positive on 
by 7% of the injured drivers. This was no- one oy more of the &llowing substances: 
ticed tide &en in men (8;3O/, versus- 1,7%- .-CO--S+ amphetamines, benzodiazepines (in blood), 
in women) and most frequently in the 40-49 barbiturates (in blood), cannabis, cocaine, 
age group (13,8%). Eighty-six percent of opiates, methadone, or propoxyphene. Of 
the patients reported their alcohol con- these, 107 (27%) also had a BAC exceed- 
sumption during the last week as represen- ing the legal limit of 0.5 g/l, the latter being 
tative for their normal drinking habits, in seen significantly more ofien in men (32% 
7% it had been lower and in 5.4% it had of the positives, versus 15% in women). 
been higher than usual. The prevalence of the detected substances 
The use of illicit drugs during the three is summarized in Table 3. 
months preceding the accident was admit- ..- 
ted by 5.1% of the patients. The major 
classes reported were cannabis (3.7%) and 
amphetamines (1.4%) 

The toxicol,ogical analyses shoived the fol-. 
lowing results. in 35 cases (I 790) neither 
blood nor urine samples had been obtained, 
while from another I39 patients (6.8%) 
only blood samples had been collected. 
Blood alcohol concentration (BAC) could 
be assessed in 187 I patients (9 lob), 1342 
of which (72%) were presented with an 
analytical result not reaching the legal limit 
(0.5 g/l). Of the remaining 539 ‘positive’ 
patients (28%), two thirds (65 6s;) had a 
BAC exceeding 1.5 g/l, and more than one 
third (37.6%) even exceeded 2 %‘-:I. Of the 
patients with both self-reported information 
on recent alcohol consumption and blood 
samples, 17 (3.3%) of the 511 claiming 
they had not imbibed any alcohol during the 
last week were nevertheless sho\\.n to have 
a BAC exceeding 0.5 g/l? I I of whom 
(65%) showing I .5 g/l or more In the 
group admitting recent alcohol consump- 



e.. 

TABLE 3 TOXICOLOGICAL RESULTS OBTAUVED IN PATIENTS INCLUDED THE BTTS 

Substance 
(sample) 
Amphetamines 
(urine) 
Barbiturates 
(urine) 
Benzodiazepines 
(blood) 
Benzodiazepines 

N analyzed 

1879 

1879 

1871 

1879 

Screening positive Confirmation Prevalence 
positive w4 

60 56 3.0 

37 25 1.3 

232 160 8.5 

278 * * 

(urine) 
Cannabis (urine) 1879 114 113 6.0 
Cocaine (urine) 1879 14 14 0.7 
Methadone (urine) 1879 6 5 0.4 
Opiates (urine) 1879 149 141** 7.5 

1 Propoxyphene 1879 6 4 0.2 
(urine) I 1 I 

* Positive screening results were confirmed in blGd only. 
** 103 (73%) resulted from analgesics. antitussives, and 38 (27%) from the use of morphine/heroine. 

The highest scores by far were noticed for 
benzodiazepines (8,54/o), opiates (7.5%), 
and cannabis (6%). followed by the other 
substances (amphetamines 3’30. barbiturates 
1.3%, and cocaine. metha-done. and pro- 
poxyphene each less than 1’0) Of those 
found positive on amphetamines. only 23’0 

had reported the use of this suhhtnnce dur- 
ing admission. For cannabis- and cocaine 
positive cases these tiqh-es \\c‘rt’ .‘c”b and 
2 1% respectively For propoK\ phene one 
out of the four patients mentrc)ncd the use 
of this substance. bone of the ii\e patients 
who were found p0sitiL.e for 113~ 01 metw&‘” 
done had mentioned this up~~l anamncsis 
on illicit drug use and only t\\it had men- 
tioned it on medication use 

Multiple drug use \cas obser\cJ III SO pa- 
tients, or in 20% of the ~o>I~I\c’~ (6-I on 
two substances, 13 on three. 2 on four. and 
I on five). In 24 of these mulrl-substance 
(ab)users BAC levels esceeded .I) 5 ~‘1 In 
general, teenagers had a po>nr\e rate oi‘ 
20% for the toxicological anal\x15. ICoo ot 
them combining this kvith a B:\(’ c\ceedrng 
the legal limit. In the age group Z( b-30 years 
these figures reached 243a and 2906 rc- 

spectively, for 30-40 years 19% and 3S%, 
for 40-50 years 27% and 38%, for 50-60 
years 19% and 23%, and in the age group 
of 60 and over 2 1% and 10%. 
One interesting finding that gives weight to 
the concern of higher accident risk by mul- 
tiple drug use is a clear synergistic interac- 
tion for alcohol and medication/illicit drugs, 
if mortality was taken as the outcome vari- 
able. The results of the BSST indicate a 
relative risk of 2.56 in the combined posi- 
tive group, in which a mere additive effect 
would theoretically have led to a relative 
risk of I .60.- 
The Belgian Toxicology and Trauma Study 
(BSST) is one of the very few good exam- 
ples of descriptive epidemiological research 
that provides insight into the relative im- 
portance of different types of drugs in colli- 
sion involved drivers By combining the 
data from self-reported drug use with data 
from toxicological analyses the relative 
usefulness of-self-report instruments could 
be illustrated in a very comprehensive way. 
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4.3 DENMARK 

In a Danish study by Worm et al. (1996) 
the occurrence of drugs and narcotics in 
violators of the Danish Road Traffic Act 
during the year 1993 was detkmined ac- 
cording to the request by the police. These 
requests are not frequently received if the 
blood alcohol concentration (BAC) is 
above the legal limit of 0.8 g/I. In 1993 the 
central laboratory (Department of Forensic 
Chemistry at the University of Copenha- 
gen) received 425 cases, of which only 3 17 
were analyzed for the presence of drugs 
(legal) or nass&ics. In 256 cases drugs or 
narcotics were found present with in total 
531 positive findings. In 40% of the cases 
only one substance was found present. The 
most frequently detected substances were 
benzodiazepines, morphine, methadone, 
canna-binoids and amphetamine with 239, 
52, 42, 32, and 28 positive findings, re- 
spectively. Radioim-munoassays or recep- 
tor methods were used for screening the 
samples. Quantitative determinations were 
carried out by using liquid chromatography 
with UV- and electrochemical detectors 
and capillary gaschromatogrnph!. with ni- 
trogen and electron capture dctcctors OnI\ 
findings confirmed by- two ditlkrent meth- 
ods were included in the resultz 

In 58 of the 108 cases that \\crt‘ not ana- 
lyzed for drugs the BAC ii;13 helot\ the 
legal limit. In 6 I of‘ the 3 I7 c’;~?; anal!.zcd 
for drugs and/or narcotics nc) positi\,e find- 
ings could be detected In ?S 01‘ these drt.c 
negative cases the B.AC was Io\\cr than the 
legal limit. In 44’0 of the drug posltivc 
cases only one compound \\a\ tijund prcs- 
ent, alcohol not included III at~~~ut halt‘ of’ 
these cases the BAC \vas hlstlcr than 0 S 
g/l. 

The authors compared their results with 
outcomes of a similar investl~atlon in Sor- 
way (Kruse, 1994) Denmarl and Son\av 
are both Scandinavian coun1rlt’s lvith ap- 
proximately the same size 01‘ population. 

about four million in Norway and five mil- 
lion in Denmark. In the Norwegian study 
237 1 samples were analyzed compared to 
the 3 17 in the Danish study. Interestingly, 
the drug use patterns in both countries are 
quiet different looking at the five most fre- 
quently detected substances (Table 4). In 
Norway cannabis Was the most frequently 
observed drug, whereas this was only rated 
number five in Denmark. Methadone was 
probably more frequently used in Denmark, 
while codeine and ethylmorphine were seen 
quite often in Norway. The authors do not 
attempt to explain these differences, but it 

~.i+Aearly shown that drug use patterns dif- 
fer substantially among European countries. 
It once again underlines the complex nature 
of licit and illicit drug use in general while 
discussing trends in European countries. 
Many factors influence drug use, most of 
them poorly understood, such as the effec- 
tiveness of public campaigns and rational 
prescribing of medidines by doctors. 
In order to illustrate the development of 
drug use patterns in traffic cases the 
authors presented the results for the years 
1989 and 1995 (Steentofi et al., 1997). 
Once again they emphasize that in Denmark 
the police decide for what drugs screening 
and analyses have to be performed. In 
about half of the cases only analyses for 
single drugs are requested, often directly 
related to information gathered from the 
person under suspicion. This practice intro- 
duces a variety of biases and will result in 
inconsistency in reporting percentages of 
drug use. The authors however detect a 
trend towards, increased use of benzodi- 
azepines. in particular of flunitrazepam, 
morphine and cocaine. but the numbers of 
the latter are: li’mited (Table 5). _ 
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TABLE 4 ~OlW'ARISONSOFF'REQUENTLYOBSER~DDRUGSORNARCOTIC~~TRA~FIC 
CASESINNORWAYANDDENMAJW (woRMETAL.,~~~~) 

country . 

Noway 

N analyzed 
samples 

2372 

N positives in Drug name 
O/O 

60 Cannabinoids 
Benzodiazep- 

N positives 

842 
802 

In % of sam- 
ples analyzed 

35.5 
33.8 

ines 
Amphetam-ines 
Morphine 
Codeine, eth- 
ylmorphine 

I 
391 16.0 
107 4.5 
86 3.6 

Denmark 317 81 Benzodiazep- 
ines 
Morphine 
Methadone 
Cannabinoids 
Amphetam-ines 

,” 

239 75.4 

52 16.4 
42 13.3 
32 10.1 
28 8.8 

Y ^ 

TABLET TRAFFICCASESINVESTIGATEDFORDRUGSOTHERTHAN~LCOHOL 
(1989 vs1995) 

Selection of cases 1989 1995 
Cases investigated for alcohol 26363 16432 
Cases received for in\,estigai- 391 314 
ing drugs other than alcohol 
Of these cancelled b\. police 119 93 
Cases analyzed for drugs 272 221 
other than alcohol 
Drug names I 
Benzodiazepines 12.3 (45%) 118 (53%) 

Diazepam SC (3 1%) 57 (26%) 
Ftunitkazepam 

Cannabis 
Amphetamine 
Morphine 
Methadone 
K~tnhemirlnn~ ..v..,“I . . . . -.,..- 
rnrairw 

No drugs detected 

.G ( I 2%) 62 (28%) 
e?zpZr,33- ( 12%) 3.841,7%) 

.31 (I 1%) 21 (10%) 
2s ( 10%) 59 (27%) 
20 ( I 1%) 29 c 13%) 
I1 (4%) 13 (6%) 
2 (196) 14 (6%) 

70 (‘26%) a ’ 31 (14%) 
,~. .,.*i. .,< 



The data are difficult to apply in presenting 
the prevalence of illicit drug use in offender 
populations in road traffic in Denmark. 
Drug screening is carried out if the blood 
alcohol level is below the legal limit or if 
the police have specific inform2ion on po- 
tential drug use from the offender. This ap- 
preach automatically excludes information 
on combinations of drugs with high levels 
of alcohol. Since the police determine the 
selection of drivers and decide on the 
screening for drugs other than alcohol, a 
variety of biases has been introduced. It is 
not possible to speak of anything more than 
‘possible tre&p-in-il]icit drug me in -Den- --..~-.--e~= 
mark’. 



4.4 F&CE Positive samples were confirmed by 
gaschromatography/ mass spectrometr& 
(GUMS). The analyses of urine samples 
revealed that 10% of the injured drivers (6 
out of 60) showed positive values for can- 
nabinoids, 5% (3 out of 60) showed posi- 
tive opiates values, while one sample was 
detected positive for amphetamines. Posi- 
tive cocaine could not be observed. Only 
one sample indicated multiple drug use 
(cannabinoids and amphetamines used to- 
gether). In 60 samples obtained from con- 
trol patients (admitted to the hospital for 
other reasons than accidents) only five 
positive cannabinoids could be confirmed. 
Cocaine, opiates and amphetamines could 
not be detected at levels higher than the 
cut-off values. The results show no signifi- 
cant differences in the prevalence of illicit 
drugs between the two groups of relatively 
small sample size. Determination of alcohol 
and legal drugs was not involved in this 
study. 

e.. 

The prevalence of psychotropic licit drugs, 
opiates and alcohol in fatally - injured driv- 
ers during the period from 1 September 
1991 till 3 1 August 1992 has been investi- 
gated in northern France (Region Nord- 
Pas de Calais) by Deveaux et al. (1995). 
Blood samples were taken from 103 fatally 
- injured drivers. Screening for benzodi- 
azepines, tricyclic antidepressants and bar- 
biturates was performed .by fluorescence 
polarization immunoasssays (FPIA) using 
ADX equipment (Abbott). Each positive 
result was confirmed using Gas Chroma- 
tography/Mass Spectrometry (GUMS). 
Opiates were determined using a radio- 
immunoassay technique &IA-Coat a Count 
Morphine, Behring), whereas alcohol was 
determined using Gas Chromatography. 
Blood samples were taken from 88 males 
with an average age of 37.5 years (range 15 
- 80), and 15 females with an average age 
of 38.9 years (range 14-81). Blood alcohol 
concentrations (BACs) were above the le- 
gal limit (> 0.7 g/l) in 45.7% of all cases 
(46.6% males, 40 0% females). For 
screening for drugs dnly 97 samples con- 
tained sufficient quantities of blood to per- 
form analyses. The results are presented in 
Table 6. 

Psychotropic drugs ivet-e detected in 36 4?b 
of all cases. Alcohol and ps>&otropic 
drugs were found in 19.8% of’ the sarege-5. 
whereas the combination with alcohol > 0 7 
g/l was present in 15 646 of all cases 

In a study by PClissier et al. ( 1996) urine 
samples of young adult injured dri\,ers in- 
volved in road accidents were tested for 
opiates, cannabinoids. cocaine and am- 
phetamines. This multi-center study \vas 
conducted in emer:enc> units of three 
hospitals following a prospecti\,c case con- 
trolled design including injured dri\,ers aged 
18-35 years. A first screening \vas carried 
out using the Abbott ADx-analyzer (a fluo- 
rescence polarization immunoassay. FPIA) 

In a recent collaborative case-control study 
the prevaIence of opiates, cocaine metabo- 
lites, cannabinoids, and amphetamines in 
the urine of drivers injured in road acci- 
dents was compared with the values of 
non-accident subjects (Marquet et al., 
1998). Recruitment was performed nation- 
wide in the emergency departments of five 
hospitals (Lille, Limoges, Marseille, Paris, 
and Toulouse) and comprised 296 drivers 
.aged I8 to 3.5 (males &W&es, recruited 
consecutively, night and day) and 278 non- 
traumatic patients (admitted during the 
same period to the same emergency units 
for any non-traumatic reason) in the same 
age range. The whole study was strictly 
anonymous, no consent had to be requested 
and no information on the aim of the study 
was provided, leading to no refusals. 
Screeningrfor drugs in urine was performed 
by fluorescence polarization immunoass- 
says (FPIA) using ADX or TDX equip- 
ment (Abbott). 



Substance Number of positives Number of positives Total number of 
in males (n=35) in females (n=3) positives 

Benzodiazepines 11 1 12 
> 50 ng/ml -7 

Tricyclic antidepres- 19 1 20 
sants 
> 75 ng/ml 
Barbiturates 1 0 1 
> 2 yg/ml 
Opiates > 1.6 ng/mI 4 1 5 

$&aIkn&e of opiates tias found in males 
positive for cannabinoids compared to can- 

- - ,nab -negative drivers @=0.003) or pa- 
Each positive results was confirmed using 
Gas Chromatography Mass Spectrometry 
(GUMS), in one single Laboratory. Statisti- 
cal analyses to assess potential differences 
in prevalence of drugs comprised single- 
step logistic regression. Confounding fac- 
tors (age, sex, centers) between the two 
populations were simultaneously analyzed. 
The mean age of the drivers and patients 
was 25.5 $- 5.2 and 26.5 of: 5.2 years, re- 
spectively @<0.02). Females represented 
28.4% of the drivers and 44.2% of the pa- 
tients @=O.OOOl). The prevalence of drugs 
in urine of drivers and patients is presented 
in Table 7. The respective pre\,alences for 
drivers and patients were’ 13 8’ o and 7.6% 
for cannabinoids; 10.5% and 10.4% for 
opiates; 1.35% and 2 52% for ampheta- 
minesand 1.10% and l.O8?,b for cocaine 
metabolites. 

tients (p=O.OOl). In female drivers and pa- 
tients this difference was not significant. 
Because of the limited numbers of posi- 
tives, no statistical comparison could be 
made between drivers and patients with 
regard to cocaine and amphetamines. 
The authors discuss the limitations of their 
study. Firstly, the opiates found in about 
10% of all samples. These results can car- 
respond to either illicit or to therapeutic 
use. Secondly, there was no access to po- 
lice records, thereby leaving out the deter- 
mination of the control population as being 
a group of non-accident drivers. Thirdly, 
the lack of alcohol and licit drug testing. 
The probability of drivers being responsible 
for the accident increases with the combi- 
nation of cannabis, alcohol and benzodi- 
azepines (Schermann et al., 1992). There- 
fore the present results cannot be applied 
for determining the causal involvement of 
drugs in road accidents. They rather indi- 
cate the representation of drug users among 
injured drivers compared to a group of pa- 
tients. 

TABLE 6 PREVALENCE OF PSYC??OTRO~IC,?RKJGS IN 97 FATALLY INJURED DRIVERS .I . ../ I *.a:, ._I, . 6” c, .*r+* ,, ,+,>, ,_ L, ,I ), 

After adjustments for differences in age and 
sex distribution, the apparent dift‘erence in 
the prevalence of cannabinoids between 
drivers and patients was not statistically 
significant @=0.054). except in females for 
whom the prevalence in drivers’ urine was 
significantly higher than in patients 
@=0.020). A higher prevalence of cannabi- 
noids was found in urine samples of males. 
both in drivers @<0.05) and patients 
@<O.OOOl). No difference betlveen drivers 
and patients was found for the prevalence 
of urinary opiates. However, a significantly 
higher 



TABLET PREVALENCEOFDRUGSINZ~~~~RSAND 278 PATIENTS 

Substances 

Cannabinoids 
Opiates 
Cocaine 
Amphetamines 

Positives (Oh) in drivers Positives (%) in patients 
males 1 females males 1 females 
16.0 8.3 12.3 1.6 
10.4 11.0 10.7 9.8 
0.0 3.6 1.3 0.8 
0.5 3.6 1.9 3.3 
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4.5 GERMANY 

In Germany. several investigations have 
been published that allow some insight in to 
the prevalence of illicit drug use in road 
trafftc. The first two studies were based on 
the screening of blood samples from drivers 
stopped for suspicion of driving under the 
influence of alcohol (DUI). In the study by 
Rittner et al. (1991) 650 randomly selected 
blood samples were taken from all samples 
submitted for blood alcohol in 1987 in 
Rheinland-Pfalz. It was found that 7.7% of 
male and 2.7% of female drivers aged be- 
tween 18 and 35 ~who were suspected of 
DUI had also consumed cannabis, while 
3.4% of males and 13.3% of females had 
taken benzodiazepines in addition to alco- 
hol. 

In another study by Moller ( 1994) 660 
blood samples of randomly selected DUI 
cases were analyzed for licit and illicit 
drugs. Toxicological screening ivas per- 
formed with Radio-lmmuno .&say (RIA) 
and Fluorescence Polarisation Immuno- 
Assay (FPIA). The confirmation of benzo- 
diazepines was carried out with use of Gas 
Chromatography ivith Electrcbn Capture 
Detection (ECD). The other drug were 
confirmed by Gas Chromatn~raph~/rlass 
Spectrometry (GS-AIS) 
In 570 (86.4%) of the 660 case\ ~~rll!~ alco- 
hol could be detected ln 65 C;~XY (9 Soo) 
licit and illicit drugs alone \\t’rc found in 
addition to alcohol In 22 case> ( ; .;Oo) licit 
and illicit drugs were found ales Seari\ 
two thirds (64.4?,6) of the po\nr\c cases 
(licit and illicit drugs) contained illicit drugs 
(amphetamines, cannabinoid>. opiates) 
Cannabinoids were found in F1 C‘;IWS. opi- 
ates in 12 cases and amphetannnc\ in three 
No cocaine was found Ben/<jdiazepint\ 
were found in 36 casts and barbuuratcs 111 
seven. No tricyclic antideprc~>ants were 
found (Table 8). Ten of the bcnr~~drazepine 
positive cases (30.6’0) and tightccn of the 
cannabinoids positive cases ( .; .;O O) were 
found negative for alcohol use The average 

blood alcohol concentration (BAC) of all 
drug positive cases (0.103%) was 0.06% 
lower than the average BAC of the drug 
negative ones (0.163%). Despite the fact 
that the average BAC was below 0.11% in 
47.1% of the drug positive cases, the fre- 
quency of traffic accidents involving inju- 
ries was almost doubled in this group com- 
pared with the drug negative cases. 
Multiple drug use was most prominently 
found in the amphetamine cases (all three 
cases were also positive for cannabinoids) 
and opiates cases (eight out of twelve were 
found positive for cannabinoids). Only 11% 
of c.snnabinoid positive cases were found 
positive for other drugs. 
The average age of the drug positive driv- 
ers was 28.7 years, whereas that of drivers 
with only alcohol positive findings was 
33.8. The average age in the cannabis posi- 
tive cases was 24.9 years. A breakdown by 
sex revealed a relatively high proportion of 
females in drug positive cases. 

The most recent large scale study was con- 
ducted by Kruger et al. (1995, 1996) to 
determine the prevalence of psychotropic 
drugs (licit and illicit) among the German 
general driving population. During the 
German Roadside Survey from 1992 to - 
1994, breath alcohol measurements were 
collected from more than 2 1.000 drivers in 
two regions. Unterfranken and Thueringen. 
In addition, 13, I22 drivers were asked for a 
saliva sample, and I 2,213 (93.1%) agreed 
to participate. In 1992, 3,027 samples were 
obtained for drug analyses (cannabinoids, 
amphetamines. spiates. cocaine, benzodi- 
azepines. and barbiturates). Of the samples 
collected. 32.6% were essentially dry prior 
to analysis (volume less than 0.1 ml), 
therefore eventually 2,234 samples were 
actually analyzed Toxicological screening 
was performed on 0.3 ml of the saliva sam- 
ple, using Fluorescence Polarisation Im- 
muno-Assay (FPIA) on ADx-analyzing 
equipment (Abbott) 
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TABLE 8 DRUG ANDALCOHOLPOSITIWCASESJN~~ORANDOMLYSELECTED DUI BLOOD 
SAMPLES 

pp Positive cases (n= 
Cannabinoids 54 
Benzodiazepines 36 
Opiates 12 
Barbiturates 7 
Amphetamines 3 
Cocaine 

drugs Antiepileptic 
Tricyclic antidepressants 0 

Alcohol 635 

TABLET PREVALENCEOFALCOHOLANDDRUGSINASAMPLEOFGERMANDRWERS 
(N=3,027) 

Substance 
BAC > 0% 
BAC > 0.03% 
BAC > 0.05% 
BAC > 0.08% 
BAC>O.ll% 
Benzodiazepines 3 ngml cut-00 
Benzodiazepink 5 n<Iml cut-oil 
Barbiturates 100 ngknl cut-011 
Cannabinoids 20 q//ml cut-oft’ 
Opiates (including Codeine) 101) nr! ml cut-off 
Opiates (excludincl Codeine) 101) IE ml cut-otY 
Amphetamines 100 nc ml cut-otl‘ 
Cocaine 200 n.g/ml cut-off 

,q&y .>< ., _ 

Positive cases (Oh) 
5.50 
2.01 
1.20 
0.56 
0.43 
3.64 
2.60 
0.53 
0.61 
0.70 
0.15 
0.08 
0.01 

.’ 

Another 1 .O ml of the sa1iL.a ~rnpk was 
needed for confirmation by Ga, (‘hroma- 
tography/Mass Spectrometn, ( GC-31s) 
Alcohol was determined using a Gas 
Chromatographic method on (1 2 ml of the 
sample. 
After adjustments ot‘ the result\ 10 rctlcct a 
representative drilling populal~c~rl. the fol- 
lowing positives \\ c‘rc‘ found benzodia- 
zepines, 2.7%; opiates (including codeine). 
0.7%; cannabinoids. 0 6’0. barbiturates. 
0.6%; amphetamines. O.OS” 0. cocaine. 
0.01%. Alcohol was found in 5 COO of the 
saliva samples (Table 9) 

The benzodiazepines are the most promi- 
nent drugs other than alcohol. In fact these 
drugs had the same prevalence as alcohol in 
a BAC higher than 0.03%. Cannabis was 
the most frequently used illicit drug. Most 
samples could be analyzed for more than 
one drug. Only one sample could be de- 
teG$ed with multiple drug use (positive for 
benzodiazepines and opiates). None of the 
samples tested positive for benzodiazepines 
or barbiturates tested positive for alcohol as 
welt. The combined use of illicit drugs and 
alcohol was tested with the following re- 
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spective ratios: cocaine, 0 alcohol positives 
out of 2; opiates, 3 out of 9; cannabinoids, 
2 out of 5; and amphetamines, 1 out of 2. 
The authors Also discuss the concentrations 
of the various drugs found in their survey. 
Although concentration measures only pro- 
vide rough estimates of psychotropic activ- 
ity, some information on interpreting the 
meaning of their findings is provided. 

The results of the last two studies show 
important differences in the prevalence of 
benzodiazepines in combination with alco- 
hol. In the German Roadside Survey 3.64% 
of the saliva sa-mples. were found,,positive _. _. 
for benzoditiepines, but none of these 
samples was tested positive for alcohol, 
whereas in the study by Msller benzodi- 
azepines were found in 36 cases (=5.45%), 
of which 26 cases tested positive for alco- 
hol use. These findings illustrate that 
prevalence in a normal driver population 
can differ substantially from prevalence in a 
population of drivers stopped for suspicion 
of driving under the influence of alcohol. 
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4.6 HUNGARY 

In Hungary ‘there are no systematic re- 
search efforts published that allow presen- 
tations of prevalence of illicit drug use by 
drivers, although interest in the topic of 
drugs (other than alcohol) and driving is 
present (Nyiri, 1997). 



4.7 ITALY 

A large survey to determine drug usage of 
drivers, involving 5,910 injured drivers and 
pedestrians hospitalized in Padua from July 
1978 - December 1988, was carried out by 
Ferrara et al. (1990). Patients under the age 
of 14, examined two hours after the acci- 
dent, from whom no blood or urine samples 
were available or for whom a complete 
drug screening was not feasible were ex- 
cluded from the survey. Urine and saliva 
samples from 4,350 drivers (3,002 males; 
1,348 females) and&O pedestrians (403 
males; 247 females) included in the survey 
were used for screening on 72 different 
drugs (anti - inflammatory drugs, antiepi- 
leptics, barbiturates, benzodiazepi-nes, 
meprobamate, methaqualone, tricyclic anti- 
depressants, phenothiazines, analge-sits, 
narcotics, stimulants, psychomimetics and 
cannabinoids). Enzyme Immuno-Assay 
techniques (EMIT) were used for scree- 
ning, while Chromatographic techniques 
(HPLC, GC/MS) were used for confir- 
mation in blood. Any detectable concen- 
tration of psychotropic drugs (including 
alcohol) in blood plasma, was considered 
positive, whereas a positive drug level in 
urine existed ;jith concentrations higher 
than:0.2 mg/l. A control group of drivers 
not involved in road accidents consisted of 

500 non-violating drivers enlisted at two 
checkpoints in Padua on every last Friday 
of the week from 7:00 pm to 00130 am for 
a three months period during the years 
1981 till 1988. 

Results indicate a total prevalence of drugs 
in plasma and urine in respectively 28.6% 
and 40.7% of all cases (Table 10). The total 
prevalence of alcohol was 49.0% and 
53.3%, respectively. Anti - inflammatory 
drugs (9.8%) and benzodiazepines (8.5%) 
were the drugs most prominently found in 

- -blood=l&sma (Table 11). Fifty one percent 
of all BACs were in a lower range (< 0.1 
g/l), whereas 3 1.8% were in the range be- 
tween 0.1 and 0.5 g/l, the remainder was 
above 0.5 g/l. For the comparison group 
85% was below 0:l g/l, 7% in the 0.1 to 
0.5 9/l range. 

TABLE 10 PREVALENCE (%,) OF ALCOHOL AND DRUGS IN PLASMA AND URINE 

f 
Substance Plasma Urine 
Drugs alone 15.0 33.2 
Alcohol and drugs 13.6 17 5 
Alcohol alone 35.4 35.8 
Total prevalence of drugs 28 6 40.7 
Total prevalence of alcohol 49.0 53.3 
No alcohol, no drugs 36 0 23 5 



TABLE 11 DRUGSINPLASMASANIPLESOF 5,000 CASES 

Substance Number 
Antiinflammatory drugs 490 
Benzodiazepines 425 
Barbiturates 170 

% 
9.8 
8.5 
?a 

Phenothiazines 
T&cyclic antidepressants 

- - I., 

150 3.0 
75 1.5 

Antiepileptics 60 -1.2 
Narcotics 25 0.5 
Amphetamines/cocaine 25 0.5 
Meprobamate 10 0.2 

Total 
f I 

1430 28.6 

Cannabis was the most prominently found 
illicit drug in urine, in 5.5% of all cases 
Narcotics was found in 3.5% and stimu- 
lants in 2.7% of all samples (n=S,OOO). 
Multiple drug use is presented as a result of 
analyses in a subset of the samples (Table 
12). 

-. TABLE 12 MULT~PLEDRL:GC!SEASAPERCENTAGEOFPOSITIVESINPLASMAANDIJRINE 

Substance 
Onedrug 1 
- drug only 
- with alcohol 
Two or more drums 
- drugs only 
- with alcohol 

/ Plasma (n=940; 18.8%) Urine (n=1534; 30.7%) 
! 11.6 13.2 
I 6.1 7.8 

5s 5.4 
7.2 17.4 
3 1 9.4 
3 1 8.0 

The prevalence of psychoactiveiifitgs alone - The study presents the- methodology and 
or with alcohol in the subset 01’ plasma and results of a ten - year epidemiological sur- 
urine samples is about the same (‘onsump- vey carried out at the University of Padua. 
tion of a combination of psvchcxicti\e suh- It provides guidelines for adequately pre- 
stances is slightly more frequentI\ observed senting the epidemiological data in order to 
if only urine samples are con\rdered It’ allow comparisons across studies per- 
plasma samples are talien into ii~rl~rderatic>n formed by different teams of investigators. 
single drug use is observ LYE more tie- 
quently. A project involving a roadside survey in 
The authors did not attempt to itxtude on I994-199.5 to determine drug usage of 
causation potentials of different drugs. ob- drivers in northeast Italy is described by 
viously because of the limitattc~ns of‘ the Zancaner et al (199.5). The study involved 
comparison group (e 2 sampi<\ collected 1,237 drivers, including 265 who were sus- 
on Friday nights ant!*) petted of driving under the influence of 

drugs. Data were collected in collaboration 
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with the police who stopped the drivers on 
Sunday mornings between the hours of 
1:00 a.m. and 7:00 a.m. during the months 
of July, August, and December 1994 and 
January 1995, and asked them to partici- 
pate in the, study. The subject s.eXction, 
however, was not described. The authors 
indicated that ‘rapid clinical screening’ was 
performed on 1537 car drivers, and that 
309 were subjected to ‘complete clinical 
and toxicological ascertainment’. They do 
not describe, however, what this means nor 
how these drivers were selected. Of these 
309 drivers, 14 retised to provide a blood 
or urine sample, !cavin-g 29.5 (94,2%~maIes;- 
5.8% females) ‘who were tested for drugs. 
Of these 249 supplied a blood sample and 
22 1 a urine sample. 
The results show that 5 1.4% of the drivers 
who were subjected to complete toxico- 
logical ascertainment had a measurable 
BAC, and 30.9% of the entire driver sam- 
ple was legally drunk (BAC > 0 8 @). The 
study concluded that 10.2% (n=30) of the 
subjects were driving under the influence of 
psychoactive substances (Table 1:) 

Most of the 30 drug positive drivers had 
used either cannabis or cocaine or both. 
Table 14 presents the multiple drug intake 
by the subjects. 

The results of this study do not allow any 
conclusions about the drug use of drivers in 
general. because of the failure to describe 
sample selection. Obviously the study fo- 
cussed on drivers suspected of drunk or 
drugged driving, and allows for compari- 
sons only if the same methods were to be 
used in a follow-up study carried out in the 
same region. 

TABLETS PSYCHOACTIVE Sl'BSTANCESIN BiOLOGlCALFLUIDS 

Substances Number of subjects 
Cannabinoids 18 
Cocaine ’ 9 
Amphetamines 6 
Opiates 3 
Benzodiazepines I 

TABLETS MULTIPLE INT,W OF PS\'WOKTIVESU,BSTANCES . 

Substances Number of subjects 
Psychoactive substances \-vithout alcohol 30 
Alcohol and psych0actiL.e suh~r,~cs 18 
Two or more psychoactive suhstrinccs \\ithout 11 
alcohol 
Alcohol and two or more pS\~Ctlc~iicti~.e sub 
stances 

6 



The project described above is probably an 
ongoing one since a second report was 
published by Ferrara et al in 1997. The pe- 
riod of sampl’e collection was extended and 
included the months August, September, 
and December 1995. Rapid clinical screen- 
ing was carried out on 2,779 drivers, in- 
cluding 480 who were suspected of driving 
under the influence of drugs. The results 
indicate that 52.3% of the drivers who 
were subjected to complete toxicological 
ascertainment had a measurable BAC, and 
3 1.7% of the entire driver sample were le- 

gally drunk (BAC > 0.8 g/l). The study 
concluded that 11.7% of the subjects were 
driving under the influence of psychoactive 
substances. Since the drivers were stopped 
early on Sundays morning (between 1:00 
a.m. and 7:00 a.m.) it was obvious that 
many drivers came from discos and other 
public places (about 70%). It was clear that 
stimulants were taken primarily by drivers 
coming from discos, whereas cannabis was 
found to be used by drivers coming from 
various places (Table 15). 

TABLETS USE OF PSYCHOACTIVE SUBSTANCES ACCORDING TO PLACES VISITED BEFORE 
DRIVXNG 

Setting Cannabinoids Amphetamines Cocaine Opiates 
Disco 15 6 6 2 
Other public II 0 3 2 
place 
Private house 8 1 3 1 
Other 7 0 2 0 

Total 41 7 14 5 

e- 
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4.8 NETHERLANDS 

The prevalence of drug and/or alcohol use 
by drivers during weekend nights has re- 
cently been investigated in the Netherlands 
(Mathijssen, 1998). In the atitumnisf 1997 
roadside tests were conducted in nine se- 
lected research areas (cities, nationally dis- 
tributed) on Friday or Saturday nights be- 
tween 10:00 p.m. and 4:00 a.m. In one area 
(Amsterdam), measurements were carried 
out on both Friday and Saturday night. The 
main objective of the study was to obtain 
insight into possibilities for reliably deter- 
mining the use of--drugs (whether or-not in 
combination with alcohol) among motor- 
ists. In particular the occurrence of non- 
responders was of interest to the investi- 
gators. A second objective of the study was 
to assess the practical application as well as 
the reliability of rapid drug screening tests, 
such as the Drugwipe@ for detecting am- 
phetamines and cannabinoids in sweat. 
Subsequently, urine samples lvere tested 
afterwards ,for the detection of ampheta- 
mines, cannabinoids. cocaine. opiates. 
methadone, benzodiazepines. barbiturates 
and tricyclic antidepressants usins the Tri- 
age@ and AccusiSn,- ‘E svstems Confirma- 
tive analyses were conducted b! using Gas 
Chromatographyihlass Spsstrometn 
(GUMS); or, in the case of cannabinoids. 
with High Pressure Liquid. Chromato- 
graphy (HPLC-DAD) 
A total of 402 motorists were quested b! 
the police to participate in the study 01 
them, 47 (1 1.7%) refused to participate 
From 62 subjects ( I C -1OO) it \\.a> not possi- 
ble to obtain a urine sample. although 
sweat tests could bc taken No clear indi- 
cations were found to suggest that drug use 
characteristics of these suhjsit\ dift‘ered 
from those who v.ere able 10 produce a 
urine sample. 

The results of the study indicatcti that 8 5’0 

of the samples tested posititc for drugs 
other than alcohol (Table l(r) Ltspeciall! 
among male drivers in the age (I!‘ IS to 25. 

the prevalence of illicit drugs was found to 
be high: 17.5% tested positive. The vast 
majority of these involved the use of can- 
nabis. 
The Drugwipe@ for the rapid detection of 
amphetamines in sweat turned out to be an 
extremely insensitive test; none of the sub- 
jects who tested positive in urine had tested 
positive with the sweat test. No clear con- 
clusions could be drawn from the results 
with the Drugwipe@ for the detection of 
cannabinoids. Triage@ and AccusignB, 
however, did appear to be reasonably reli- 
able screening tests. 

These results do not provide insight in the 
prevalence of drug use by the total driving 
population. The Dutch survey includes a 
subset of drivers stopped at road side 
blocks during late-night hours on week- 
ends. The sample of motorists is too limited 
to conclude on the prevalence of drugs in 
drivers during weekend nights. Further- 
more, the re&sal rate exceeds the total 
prevalence, which might have a profound 
effect on inferences about drug use from 
this study. The limited number of drivers 
tested positive for licit drugs is probably 
due to the selection of the periods during 
which drivers were stopped. At these hours 
drivers tend to be younger and are gener- 
ally not being treated for a&i&y, sleep dis- 
orders or depression. 



TABLE 16 THE PREVALENCE OF DRUG USE WITH OR WITHOUT ALCOHOL IN 293 CASES 

Region N (urine samples) Number of positives % Positives 
Utrecht 22 1 x benzodiazepines 9.1 

1 x cannabinoids + BAC 1.539/l 
Amsterdam 40 1 x cannabinoids 7.5 

1 xcocaine+BAC l.lOg/l 
1 x amphetamine + methamphetamine 

Terneuzen 30 1 x codeine 10.0 
1 x cannabinoids 
1 x cocaine + cannabinoids 

Oostburg 33 1 x codeine 12.1 
1 x cannabinoids 
1 x amphetamines 

Noordwijk 30 1 x cannabinoids + BAC 0.45 g/l 3.3 
Rotterdam 34 3 x cannabinoids 11.8 

1 x amphetamines + cannabinoids 
Sittard 28 1 x codeine + BAC 0.47 g/1 10.7 

1 x cannabinoids 
1 x morphine 

Kerkrade 36 3 x cannabinoids 11.1 
1 x amphetamine + BAC 0.28 g/l 

Maastricht 40 1 x cannabinoids 2.5 

Total 293 25 8.5 
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4.9 NORWAY 

In a Notiegian study published by 
Skurtveit et al. (1996), blood samples from 
2,8 19 drivers for suspicion of driving under 
the influence of drugs were received (as a 
subset of a total of 8,429 samples) by Na- 
tional Institute of Forensic Toxicology in 
1994 were screened for the most commonly 
abused drugs. The screening was carried 
out if the BAC was below 0.15 percent (1.5 
g/l). Samples with BACs above 0.15 per- 
cent, were analyzed for drugs other than 
alcohol only after special requests by the 
police. Hence, drug analyses were com- 
pleted on 2,529 samples. Screening on 
cannabinoids, amphetamines, benzodi- 
azepines, opiates, cocaine and barbiturates 
was performed by using immunological 
methods. Positive results were confirmed 
by Gas Chromatography/ Mass Spec- 
trometry (GUMS). 

The results show that about 47% of 
thesuspected drunken drivers had a BAC 
above 0.15 percent. being more than three 
times the legal limit in Norway of 0 5 g/l 
This percentage was 25% for drugged driv- 
ers (Table 17). 

Drugs were found in 59% (n= I .-lOC) of all 
cases. In 30% (n=753) alcohol \r.as the only 
psychoactive substance found In 1 lo/b of 

the cases neither alcohol nor drugs were 
detected. The most frequently detected 
drugs were benzodiazepines (n=775; diaze- 
pam, n=577; flunitrazepam, n=l98), can- 
nabinoids (n=660), amphetamine (n=533), 
morphine (n=l93), and codeine (n=l04). 
Cocaine was found in only one case, 
whereas methylenedioxymetamphe-tan-tine 
(MDMA or Ecstacy) could not be detected. 
Benzodiazepines were most frequently de- 
tected in female drivers, whereas cannabi- 
noids were less frequently detected in this 
group, compared to male drivers (Table 
18). -:::z& 

The authors emphasized that during the last 
ten years the number of drivers suspected 
for drugged driving in Norway has shown a 
three-fold increase. The largest increase 
since 1990 has been found for ampheta- 
mines (more than 145%). The authors fur- 
ther indicated that Norway has a higher 
frequency of cases from suspected drugged 
drivers compared to other Nordic coun- 
tries. The ratio of frequencies varied from 
3.9 (Finland) to 8.2 (Denmark). It is un- 
clear whether this statement can be made in 
general, since the sample selection proce- 
dures by the police and road traffic laws 
might not be the same in the various Nordic 
countries. This explanation was suggested 
by the authors as well, since epidemiologi- 
cal studies revealed that the 

TABLEI~ DISTRIBUTIONOFB.~C'SOFDRIVERSSUSPECTEDFORDRUNKANDDRUGGED 
DRIVING 

Blood Alcohol Concentra- Suspicion of driving under Suspicion of driving under 
tion (g/l) the influence of alcohol the influence of drugs other 

than alcohol r 
Number (Oh) Number (“A) 

0.0 - 0.5 767 (13.7) 1,575 (55.9) 
0.5 - 1.5 2.239 (39.7) 538 (19.1) 

> 1.5 2.6 I-1 (48.6) 706 (25.0) 

Total 
I I 

5,610 (100) 2,819 (100) 



TABLE 18 DISTRIBUTION OF DRUGS OTHER THAN ALCOHOL IN 267 FEMALE AND 2,262 
MALE DRIVERS 

Substance Number of Percentage Number of Percentage Significance 
positives (f) (0 positives (m) (m) p< 

Benzodiazep- 103 38.6 672 29.7 0.005 
ines 
Cannabinoids 47 17.6 613 27.1 0.001 
Amphetam- 50 
ines 
Morphine 28 
f = females; m = maies 

18.7 483 21.4 NS 

10.5 165 7.3 NS 

prevalence of drugs other than alcohol in 
fatal crashes in Norway was similar to that 
found in other countries. One possible ex- 
planation for the apparent high prevalence 
of drugged driving in Norway may be that 
the Norwegian police force is more focused 
on detecting these problems. Some coun- 
tries do not have legislation that that ap- 
plies to drug control in drivers as easily as 
for alcohol control. The results further indi- 
cate a high prevalence of benzodiazepine 
use in drugged drivers. It is unclear how 
the use of these drugs in the general popu- 
lation has been changed over the last feli 
years. 

An update of the Kor\vegian data has been 
given by Christophcrsen and Jlortand 
(1997). They report an increase 111 the total 
number of drivers suspected ot‘ cirl\hs un- 
der the influence of drugs other than alco- 
hol, from 33% in 199-I to a%?‘“jOOo in 
1995. The highest increase \\a\ noted for 
cannabinoids and amphetammc~. the in- 
crease of the latter being recorded from 
216 cases in 199 I to 937 casc’~ 111 t 995 
(more than 300%) Some other tindings are 
of interest as trends in drug abu\c :In in- 
creasing misuse of ctonazepam (medicinal 
drug for the treatment of epitcpy\ ) among 
drivers has been obsened. oticrl found m 
combination with other drug> and!or nt 
concentrations above therapcutrc levels 
Only 3% (n=3) of the clonazcpam p0sitii.c 
samples (n=91) could be referred to medi- 

cal treatment. A closer look at the samples 
analyzed in 1995 revealed that benzodi- 
azepines were often not taken according to 
recommended therapeutic standards. Ac- 
cording to the authors’ interpretation of the 
blood levels they indicated that only 5% of 
the benzodiazepine positive samples could 
represent normal therapeutic use. A corre- 
lation has been documented between the 
number of prescriptions for benzodi- 
azepines in the different provinces and the 
frequency of benzodiazepines detected in 
blood samples of drugged drivers 
(Skurtveit et al. 1995). The normal pre- 
scribing and dispensing practices therefore 
are found responsible for the use of these 
drugs in the driver poputation. 

In an attempt to estimate the prevalence of 
drugs in drivers injured in traffic crashes in 
Norway Christophersen -et al. (1995) ana- 
tyzed the blood~‘sainpi& of drivers involved 
in non-fatal accidents. The study included 
all blood samples of injured drivers (n=394) 
received by the Norwegian Institute of FO- 
rensic Toxicology during a five - month 
period (August through December 1993). 
The samples were analyzed by using the 
methods described above both for alcohol 
and drugs independently of the primary 
suspicion by the police. The total number 
of blood samples included 206 drivers SUS- 
petted of driving under the influence of al- 
cohol, and 188 suspected of driving under 
the influence of drugs other than alcohol. 
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Alcohol only, drugs only and alcohol com- 
bined with drugs were found in 51.8 
(n=204), 12.9 (n=51), and 11.2% (n=44) of 
the samples iespectively. The most preva- 
lent drugs besides alcohol were benzodi- 
azepines (13.7%), cannabinoids (7.5%) and 
amphetamines (4.1%). The number of 
positive cases and multiple drug use are 
summarized in Tables 19 and 20. 
All samples with blood alcohol concentra- 
tion (BAC) above 0.01% were recorded as 
positive., Alcohol was detected with a 
prevalence of more than 50% among acci- 
dent drivers. Alcohol was also found in 
46% of the samples pmitive for d-rugs-other 
than alcohol. More than one drug was de- 
tected in 36% of the drug positive samples 
(alcohol not included). The distribution of 
BACs in samples positive for alcohol and 
samples positive for both alcohol and drugs 

was not significantly different (p>O.O5; x * - 
test). This finding indicates that alcohol 
consumption by drivers combining alcohol 
and drugs, is similar to the consumption by 
drivers using alcohol only. 
The Norwegian data presented by Christo- 
phersen et al. are most likely to be conser- 
vative for injured drivers in general, since 
samples entered the study as a result of po- 
lice suspecting alcohol or drug involve- 
ment. As a concluding remark Christopher- 
sen and Msrland (1997) indicate that Nor- 
wegian authorities have decided that all 
blood samples from drivers suspected by 
the p&.&e of driving under the influence 
will be analyzed for both alcohol and drugs, 
independent of the primary suspicion from 
the police. This new routine started from 
October 1996. 

TABLETS ALCO~~OLAND DRUCUSEAMONGLNJURED DRIVERS(N=394) 

Substance Number of cases (%) 
No alcohol, no druss 95 (24.1) 
Alcohol only 204 (51.8) 
Drugs only 51 (12.9) 
Alcohol and drugs 44 (11.2) 
Alcohol- total 248 (62.9) 
Drugs - total 95 (24.1) 
Drugs and alcohol - total 299 (75.9) 

TA&E~O SINGLEAXD Xtt~t.m~~ DR~'G I'SE AMONG INJURED DRlvERs(~=394) 

Substances Number of cases (Oh) 
Benzodiazenines onlv 12 (3.1) 
Benzodiazepines onlv or comhmd \vith other drugs 
Benzodiazepines - total 
Cannabinoids onlk 
Cannabinoids onlv or combined \rith other drurrs 

28 ( 7.4) 
54 (13.7) 

5 (1.3) 
If; (38) 

1 Cannabinoids - total I 30 t 761 I 
Amphetamines onl>, 
Amphetamines onlv or combincti \iith other drugs 
Amphetamines - total 
Opiates only 
Opiates only or combined \r,ith (It her drums 
Opiates - total 

6 ( 1.5) 
I3 ( 3.3) 
16 (4.1) 
5 ( 1.3) 

I3 (3.3) 
I7 (4.3) 



4.10 SPAIN 

A driver population based survey carried 
out by the Uriiversity of Valladolid and the 
National Traffic Agency revealed that 
about 5% of Spanish drivers are taking 
regularly (at least for 1 month duration) 
medication which can impair driving per- 
formance (Del Rio & Alvarez, 1996). The 
medicines involved are characterized as 
known to impair driving ability according 
to the drug’s off]ciSl summary of product 
characteristics and package insert. Fur- 
thermore, the same study revealed that 
driving after taking illicit drugs is reported 
by 3% of the driver population included in 
the survey (Del Rio & Alvarez, 1995). 

The prevalence of licit and illicit drug use in 
fatally - injured drivers was investigated in 
two separate studies conducted with sup- 
port of the National Traffic Agency 
(Alvarez et al., 1997). 
The first study was carried out by the Uni- 
versity of Valladolid Between January 
1994 and October 1996 in total 322 blood 
samples could be obtained from drivers 
killed in road traffic accidents The authors 
did not provide an\ information on selec- 
tion procedures. Ho\Le\,er, the! stated that 
research purposes instead ot‘ icsal objec- 
tives were involved In 37 cascy analytical 
procedures could not he carried 0111 (reason 
not mentioned), resulting in Xc cases in 
the final sample (from 255 ma??Z’~id 30 fi;- 

. male drivers). Age distribution \\as as fol- 
lows: 33.7% (n=96) between 1~) and 25 
years, 43.3% (n=lY) bet\veen 2<> and -IF. 
and 21 .O% (n=60) olxzr 45 ‘l’hc nt’erage 
age (2 SD) was 34 I f 13 2. .; ; ‘1 1 I j I 
for men and 36.0 : l-l 7 for \\on~n Jlost 
accidents occurred during \\cckcnd hours 
(60.3%), whereas 30 696 of‘ t/w drkers 
were killed on week days (hlonda! to Fri- 
day). Blood samples \sere alla/\/cd for al- 
cohol by head space Gas Chrolnato~raph~ 
Screening for drugs 01 her t harl &ohol \\ as 
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carried out by immunoassay techniques or 
chroma-tographic methods. Positives were 
confirmed and analyzed for quantitative 
determinations by Gas Chromatography/ 
Mass Spectrometry (GCYMS), High Pres- 
sure Liquid Chromatography or Gas Chro- 
matography. 

In the second study 979 blood samples of 
drivers killed in road crashes and suspected 
by the police to be influenced by drugs or 
alcohol were taken by forensic doctors and 
sent to the National Toxicological Center in 
Madrid. Samples could be obtained from 
887 male drivers, whereas 86 were females 
(the sex was not known in six cases). The 
average age of the fatally injured drivers 
was 35 years. In 42% of all cases accidents 
occurred during weekends (Saturday and 
Sunday). Analytical procedures were the 
same as those described above in the first 
study. Statistical analyses in both studies 
were carried out by means of SAS (version 
6.7) and p-values < 0.05 were considered 
to show significant differences. 

The prevalence of alcohol, licit and illicit 
drugs in fatally - injured drivers in both 
studies are summarized in Table 21. Differ- 
ent types of illicit drugs found in the sam- 
ples are given in Table 22. 

Alcohol was detected in more than half of 
the drivers killed in roa,d traffic accidents. 
The combkatiti,of ii5cit drugs with alco- 
hol was more frequently found than the 
combination of medicines and alcohol. 



TABLE 21 PREVALENCEOFALCOHOLANDDRUGUSEINFATALROADACCIDENTS 

Study 1 (n=285) 
Nlwmher nfpan- to/_\ 

Study 2 (n=979) 
N..mhnr nf,.q.m /“/,i 

1 I-III-Y- V. .e.Jsix+ [ ‘V, I,UUI”b. “L x.u.7v.J \ S”, 

Alcohol only 126 (44.2) 434 (44.3) 
Alcohol with other substances -Y 18 ( 6.3) 68 ( 6.9) 
Alcohol with BAC’- * n1 n ‘O *” n-2 /lC " 136 (13.9) 
Alcohol with BAC’a /u.o WI 
Medicines only 
Medicines with alcohol 
Medicines with illicit drugs 
Medici-ac -xGth qlrnhnl anA iIl;rit ~~IIOC 

‘“I fJJ.4) 366 (37.4) 
12 ( 4.2) 31 ( 3.9) 
4 ( 1.4) 23 ( 2.3) 
8 ( 2.8) 16 ( 1.6) 
3 fn" A fOA\ 

Illicit ~1 I up “l“J 
Illicit r’---- ..,+I, ,l,,h~l 

Medic 
Illicit arugs - LUL~I 

Any substance - total 
No substancr rl,+fin+a’ 

I 8 \ -.-‘I 
I 13 / A,” 

74 ( 7.5) 
81 ( 8.3) 

2 ;;;:i; I35 (13.8) 
1lA LAO A’ 410 (41.6) 

TABLETS DIFFERENTILLIC~TDR~GSFOIJNDMDRWERSINVOLVEDINFATALROAD 
ACCIDENTS 

C..hotenenc , ------_----- Stdy 1 (n=285) Study 2 (n=979) 

Any illicit drug 
Amphetamine 
V”IU...W 
Cannabinoids 
Opiates 

1 Number of cases (k) Number of cases (“A) 
46 (100.0) 109 (100.0) 

(87' i 4 /R?\ 
.- 

4 \ -..I , \ “-‘l 
49 (44.9) 

4 i 8.;; 15 (13.8) 
14 (30.4) 30 (27.5) 

c; /c<\ -Othersubstances 3 ( 6.5) I ” \ -‘.-‘I I 

Cocaine and opiates \\ere the drug most 
frequently found in fhtally - injured drivers 
The most recent information on the preva- 
lence of drugs other than alcohol in drivers 
killed in road accidents is prtscnted in Ta- 
ble 23. These data arc the estcrlhion of the 
second study for the year I()()(~ (Sancho. 
1997). The total number of sarnplcz sent to 
the National Toxicological Center \\as 383. 
compared to the number of I ~Jil~ (279) an 
increase by 37% The samplcl \\erc oh- 
tained from forensic doctors in (tn dif’fercnt 
regions of Spain The majorit! (,t‘ the sam- 
ples were taken from male dri\-cr> (‘70 6’ o ). 
whereas about half of the tcJt:il samples 

were collected during weekends and holi- 
days (52%). Alcohol was found positive 
(>0.2 g/l) in 186 blood samples (48.5%); 
35% of all positives were found with BACs 
> 0.8 g/l. 
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TABLE 23 PREVALENCE OF LICIT AND ILLICIT DfitrG USE, WITH OR WITHOUT ALCOHOL, IN 
FATALLY INJURJJD DRIVERS (19%) 

Substance 

Medicines: 
Benzodiazepines 
Antidepressants 
Barbiturateslantiepileptics 
Analgesics 
Antiemetics 

Illicit drugs: . 
Cocaine 
Cannabinoids 
Amphetamines 
Benzodiazepines 
Heroin 

Multiple drug use: 
Cocaine, cannabinoids 
Cocaine, amphetamines 
Cocaine, benzodiazepines, heroin 
Amphetamines, cannabinoids 
Benzodiazepines, heroin 
Benzodiazepines, cocaine 
Heroin, cocaine 

Number of positives Number of positives 
cases with alcohol cases without alcohol 

i:, ii 
( 0) ( 4) 
( 4) ( 2) 
( 1) ( 1) 
( 1) ( 0) 

?:4) ;:0, 
( 7) ( 2) 
( 7) ( 2) 
( 2) ( 4) 
( 2) ( 5) 

c:, i:, 
( 3) ( 1) 
( 2) ( 0) 

( 1) ( 1) 
( 0) ( 1) 
( 0) ( 3) 
t 0) ( 4) 

Although the number of the positive cases 
is too small to draw any conclusions, it is 
clear that the trend shown in the previous 
years is still apparent Cocaine is the most 
frequently detected illicit drug. whereas the 
use of illicit drugs in combination with al- 
cohol is more prominent than the use with- 
out alcohol consumption 

~3% , _ _T--- _ *,-.- ,; 

It is unclear how these data relate to the 
prevalence of drug use in Spain. since the 
selection of cases and blood samples is de- 
termined by forensic doctors and the selec- 
tion procedures are unknown Hotvever, 
the data are collected and analyzed within 
the last five years using those procedures 
and methods and can provide reasonable 
insight into the trends in licit and illicit drug 
use in Spanish drivers killed in road acci- 
dents. 

F- 
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4.11 SWEDEN 

A number of. studies on the prevalence of 
drugs other than alcohol were carried out in 
the 1970s and early 1980s. A Swedish 
study done in the late 1970s revealed that 
drugs were found in 4% of road accident 
victims (motor vehicle occupants, pedestri- 
ans, and cyclists) treated at the emergency 
ward (Jacobson et al. 1983). An other 
study done in the late 1970s in Southern 
Sweden showed that 32% of fatally injured 
drivers had drugs and/or alcohol (Krantz 
and Wannerberg, 198 1). A more recent 
study was undetia.ken.!.by Sjogren .,et al. 
(1997a) to determine the prevalence of 
drug and alcohol use in motor vehicle driv- 
ers Injured motor vehicle drivers (n=130; 
104 men, 26 women) who were hospital- 
ized in Umeb (Northern Sweden) and fa- 
tally injured drivers who were autopsied (in 
Umei: n=l 11: 91 men, 20 women and in 
Gothenburg, Western Sweden: n=l36, 104 
men, 32 women) from May 1991 through 
December 1993 were tested for alcohol and 
both licit and illicit drugs. Because Swedish 
law strongly recommends that police 
authorities request postmortem esamina- 
tion of all fatally injured drivers, almost all 
traffic fatalities are autopsied in Sweden. 
Since ,ofZcial statistics in Sweden on alco- 
hol and ‘drug use by injured - victims are 
based on police assessments of inebriation 
the authors also 

compared the rate of police detection by 
comparing blood analyses. Blood samples 
were tested for the presence of alcohol, licit 
drugs (including all drugs that are officially 
regarded as traffic hazardous in Sweden, 
e.g. benzodiazepines and barbiturates), and 
illicit drugs such as amphetamines, heroin, 
cocaine, and cannabinoids. Nineteen per- 
cent of the Umel-hospitalized drivers 
(UHDs), 28% of the Umei fatally injured 
drivers (UFDs), and 21% of the Gothen- 
burg fatally injured drivers (GFDs) tested 
positive for drugs and/or alcohol (Table 
24). Ten,,percent of the UHDs, 8% of the 
UFDs and 6% of the GFDs tested positive 
for drugs. Almost 5% of the UHDs had 
illicit drugs, and 5% had licit drugs. Only 
3% of the GFDs and none of the UFDs had ~ 
illicit drugs. Twelve percent of the UHDs, 
24% of the HFDs, and 17% of the GFDs 
tested positive for alcohol. Two percent of 
the UHDs, 6% of the UFDs, and 2% of the 
GFDs had a combination drugs and alcohol 
(Sjogren et al., 1997b) 
Benzodiazepines were the most commonly 
found licit drugs in the UHDs (Table 25). 
Five percent of the UHDs had opiates such 
as codeine, dextropropoxyphene, and mor- 
phine. These drugs were less common 
ambng the ‘GFDs. The most commonly 
found illicit drug was cannabis. followed by _ 
amphetamines. 

TABLETS PREVALENCEOFDRIJC/ALCOHOLUSEW(FATALLY)INSUREDDR~VERS 

Substance 

‘. Drugs 
Alcohol 
Drugs and alcohol 
Missing data 
Negative test 

LJHDs : n=l30 UFDs; n=l I1 GFDs; n=136 
(‘%I) % % 
IO (8) 2 (2) 6 (4) 
l-3 (IO) 21 (19) 20 (15) 
2 (3) 6 (6) 3 (2) 
5 (4) 

100 (77) 82 (74) 107 (79) 
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TABLETS DRUGSFOUNDIN(FATALLY)MUREDDRIVERS 

Substance UHDs ; n=130 I UFDs; n=lll GFDs; n=136 
I (%) % % 

1 Benzodiazenines 
r-- -- 8 (6) 3 (3) 4 (3) 

Opiates 6 (5) 5 (5) 3 (2) 

Cannabinoids 4 (3) 3 (2) 
I AmDhetamines I 3 (2) I I I 
I \-I 

Barbiturates 2 (2) 1 (1) 
Antiepileptics 2 (2) 

Central muscle relax. 2 (2) 3 (2) 
Sedatives 1 (1) 3 (2) 

Drivers who tested positive for drugs 
and/or alcohol were more likely to be in- 
volved in single vehicle crashes than those 
who were tested negative (1u<O.O005). 
One-fifth of the injured hospitalized drivers 
had taken drugs and/or alcohol. There are 
no comparable reports in Sweden. The pre- 
sent figures for the fatally - injured drivers 
(26% in Northern Sweden and 2 1% in 
Western Sweden) are lower than those 
found (32%) in the study carried out in the 
late 1970s. The authors indicate that this 
discrepancy may be due to a change in drug 
and/or alcohol consumption in the last 20 
years or due to a geographical lariation in 
substance use in the ditterent area?; in S\\e- 
den or due to a cbmbination ot’ these fac- 
tors. 

The findings of the blood an;tl\~~s iverc 
compared with police reportShC!iv! ,intoric.a- 
tion by alcohol and:or drugs in the second 
study (Sjogren et al . 1997b) In 1 he injured 
hospitalized drivers r he poiicc wspectcd 
intoxication in I j”O. \i hereas blcwd anal\ - 
ses showed drug and.*or alcohol 111 I So0 ot’ 
the drivers. In the fatal!? inlurcd dri\,trs 
these fig&es were 7’0 and 2 ;““. respcc- 
tively. The sample size teas foe ymall and 
too limited to be considered a> representa- 
tive of the entire Swedish popututlon But 
the findings are important indicalcm of the 
disparity between assessments cjn Into\&- 
tions made by the police and bhmd anal\- 
ses. Therefore the authors conclude that 
official statistics on these pre\,alenccs 

should be based’on blood analyses only. An 
important final finding was the fact that 
17% of the reports on hospitalized drivers 
were missing. The most likely reason for 
this is that the crash was not reported to 
the police. It is estimated that in Sweden, 
only 5 1% of crashes in which drivers are 
inured will be reported to the police 
(Official Statistics of Sweden. Traffic Inju- 
ries, 1992). 



4. I2 SWITZERLAND 

The objective of a survey by Augsburger 
and Rivier (1997) was to investigate the 
nature of drugs used among drivers sus- 
pected of driving under the influence of 
drugs (Dun>) in the Canton of Vaud dur- 
ing a 13 years period ranging from 1982 to 
1994. In a retrospective evaluation 641 
cases were selected using the following 
criteria: drivers still alive 24 hours after the 
event with age over 18 years, availability of 
specimens (urine and/or blood) suitable for 
analyses and documentation to support 
DUID. Analytical-, procedures were kept 
unchanged over’ the period of 13 years and 
included several immunological screening 
tests and different Gas Chromatographical 
methods for confirming the presence of 
various drugs. Drugs included in the ana- 
lytical screening were several drugs of 
abuse such as amphetamines, cannabinoids, 
cocaine, LSD-25, opiates and medicinal 
drugs such as antiepileptics, barbiturates, 
benzodiazepines, phenothiazines. and tri- 
cyclic antidepressants Police controls (273 
of 641, 42.6%) and accidents (25-l of 641. 
39.6%) were the most frequent circum- 
stances for requestin, (1 tosicolo$al analv- 
ses. Erratic driving v,‘as less 

frequently found (95 of 64 1, 14.8%) 
whereas in the remaining cases circum- 
stances were not indicated. The population 
of the sample consisted of 55 1 males (86%) 
and 90 females (14*h), and the average age 
was 27 + 7 years (range: 18-74). 
Only 46 cases (7.2%) were concluded drug 
free (alcohol included), to be considered as 
false positive observations by the police. 
Among these cases 27 (58.7%) were acci- 
dents, situations in which identification of 
drug influence is not easy, because of state 
of shock or injuries. The prevalence of de- 
tected -4%~ in urine or blood among 641 
drivers suspected of DUID is presented in 
Table 26. 

Benzodiazepines were the most frequently 
present licit drugs. Methadone and methaq- 
ualone were never found alone. Methadone 
is frequently used as heroin substitute for 
narcotic maintenance treatment in former 
opiate addicts, but the drug is also used 
iliegally. In the case of treatment metha- 
done is often prescribed in combination 
with benzodiazepines. Methaqualone is 
commercially available in a combined 
preparation with diphenhydramine. 

TABLE 26 PREL’ALENCE OFDHI'G I'SE.~MONG 641 DRIVERSSUSPECTEDOF DUID 

Substance Number of positives (%) 
Alcohol only 50 ( 7.8) 
Drugs only 365 (56 9) 
Alcohol with drugs 180 (28 I) 
Alcohol - total 330 (35.9) 
Drugs - total 545 (85.0) 

Cannabinnoids (57.3) 
Opiates (36.3) 
Benzodiazepines (14.8) 
Cocaine (IO 5) 
Methadone (IO 3) 
Amphetamines methaqualont others (<5%) 
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TABLE 27 PREVALENCE OF’MIJLTIPLE DROG USE IN 641 CASES 

Multiple use. 
Cannabinoids’with alcohol 
Cannabinoids with opiates 
Opiates with methadone 
Opiates with cocaine 
Opiates with aIcoho1 

I- Opiates with benzodiazepines 
Cannabinoids with benzodiazepines 
Cannabinoids with-cocaine 
Cannabinoids with methadone 

1 Benzodiazepines with alcohol 

, , ,  

Number of positives (%) 
132 (20.6) 
123 (19.2) 
50 ( 7.8) 
46 ( 7.2) 
45 ( 7.0) 
44 ( 6.9) 
35 ( 5.5) 
32 ( 5.0) 
30 ( 4.7) 
26 ( 4.1) 

Combinations of drugs were most fre- 
quently observed with cannabinoids (132 
cases with alcohol; and 123 cases with opi- 
ates), both found in approximately 20% of 
the drivers suspected of DUID Multiple 
drug use is presented in Table 27 

There was a remarkable increase in the 
number of positive cases for amphe- 
tamines. During 1982 - I989 only one case 
was found positive, whereas eight cases 
were found for the period 1990-1992, and 
eighteen cases for the 1993- 1994 period. 

The authors focus their results on discuss- 
ing the risk of combinations of drugs The 
use of cannabis \\ itflout an\- other drug 
seems to be less common. since 70 .?“,O ot 
the cannabinoids positi\,es alstj contain at 
least one other drus. and 3Q$%.trf:cannabi- 
noids positives also contain alc:c&)l The\ 
stress the fact that the adverse ct?hs from 
interactions of drugs on driving ;\hllitb, ha\.e 
still not been investigated to an c\tcnt that 
allows simple interpretations 01‘ rt‘sults b\, 
toxicological experts The!, s(ronglv su,- 
gest that educational pro~ranl> J&Id he 
developed to prevent drivers tj~~nl driving 
after polydrug consumption and ;IIJLISC 

In a study by Staub t‘t al ( l9W ) the pre\-a- 
lence of psychotropic drugs n!‘ ;S.; dri\,ers 
being responsible fbr car accidents and had 
taken alcohol as n,ell. \vas imcstigated in 
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the Canton of Geneva. During the period of 
1”’ November 1990 tilI 3 Is’ -October 1991 
blood analyses were requested by the police 
in 476 cases (out of in total 4592 traffic 
accidents). Only the cases in which the 
driver was responsible for the accident 
were inciuded in this study. The average 
age of the drivers included in the study was 
36 years (range 18-72). In 88% of all sam- 
ples blood alcohol concentrations (BACs) 
above the legal limit of 0.8 g/1 were de- 
tected, whereas about half of the samples 
(51.2%) contained BACs between 1 .O and 
2.0 g/l. In 58% of all cases (n=222) acci- 
dents occurred between 8:00 p.m. and 4:00 
a.m. Drugs included in the analytical 
screening were several drugs of abuse such 
as amphetamines, cannabinoids, cocaine, 
opiates and medicinal drugs such as barbi- 
turates, benzgdiazepities, methadone and 
tricyclic antidepressants. Blood samples 
were first screened by using the Abbott 
ADx-analyzer (a fluorescence polarization 
immunoassay). For screening on benzodi- 
azepines the immunological technique de- 
veloped by DPC (Diagnostic Product Cor- 
poration) was used in order to achieve 
more sensitivity. Different Chroma- 
tographic techniques and detectors as well 
as Gas Chromatography/Mass Spectrome- 
try (GU 
MS) were used to confirm positive results 
obtained with the immunoassay technique. 



The prevalence of psychotropic drugs in 
the 383 cases is presented in Table 28. 
It was shown that multiple drug use could 
be observed ‘in 20% of the drug positive 
cases. Benzodiazepines and cannabinoids 
were the drugs most frequently detZted in 
the blood samples of the drivers. In com- 
paring the users of both drugs it was fur- 
ther shown that in 21% of the benzodi- 
azepine positive cases no alcohol was de- 
tected, whereas this was the case in only 
11% of the cannabinoids positives. The av- 
erage age of drivers using benzodiazepine 
was 4 1 years, with 18% above 55. In this 
age category co- cannabinoids -.Fstive 
driver could be detected, while the average 
age of cannabinoids positive cases was 32 
years. 
The time of accident in the benzodiazepine 
positive cases was between 12.00 hrs and 
16.00 hrs, whereas 40% of the cannabi- 
noids positives were detected in drivers in- 
volved in accidents between 24 00 hrs and 
4.00 hrs. These results are not representa- 
tive for all drivers taking psychotropic 
drugs, but indicate the different types of 
drug users among those drivers who are 
found responsible for a car accident while 
having consumed alcoflol. 
In a study conducted by the Institute of Fo- 
rensic Medicine of the (‘niversit\ ot’Zurich 
-(Canton of Zurich) all cases ot‘ dri\.ers sus- 
pected of -driving under theinfluence of 

drugs other than alcohol submitted from 
1989-1991 were used for toxicological and 
medical evaluations (Friedrich-Koch and 
Iten, 1994). Blood and urine samples were 
screened with different immunoassays (RIA 
and EMIT) for opiates, cocaine, cannabi- 
noids, methadone, benzodiazepines, barbi- 
turates and amphetamines. Different Chro- 
matographic techniques and detectors as 
well as Gas Chromatography/Mass Spec- 
trometry (GUMS) were used to confirm 
positive results obtained with the immuno- 
assay technique. In 160 of the 243 ‘cases 
included (65.8%) at least one substance 
possib+= affecting driving performance 
could be confirmed in blood (or urine for 
cannabis). Of these 160 positive drug cases 
105 resulted from accidents and 55 from 
police controls, whereas one third of these 
were registered while making routine con- 
trols. Only 137 of the 160 cases allowed 
complete toxicological and medical evalua- 
tions and were included*for final analyses. 
Most of the drivers were male (87.5%). 
The majority of the drivers were between 
20-29 years (67.5%), whereas the next 
most frequent group were drivers between 
30-39 (18. lo/,). Most drivers belonged to 
the so - called ‘drug scene’. The prevalence 
of drugs in blood and urine samples of 13 7 
cases is presented in Table 29. 

. .__ 

TABLETS PREVALESCEOF~)RI'GPOSITIVESIN~~~DR~VERSRESPONSIBLEFORCAR 
ACClDE'iTS 

Substance Number of positives (“A) 
Alcohol only 285 (74.4) 
Alcohol with drugs 70 (18.3) 
Drugs only 15 ( 4.0) 

Benzodiazepines 52 (13.6) 
Cannabinoids 31 ( 8.9) 
Barbiturates 11 ( 2.9) 
Opiates 5 ( 1.3) 
Tricyclic antidepressants 2 ( 0.5) 
Cocaine 2 ( 0.5) 
Methadone 2 ( 0.5) 
Amphetamines 1 ( 0.3) 



Flunitrazepam (a hypnotic also very popu- 
lar as a drug of abuse) was detected in 35 
of the 54 benzodiazepine positives 
(64.8%); 
When examining the consumption pattern 
of the drivers included in this study, it was 
shown that multiple drug occurred in two 
thirds of all cases (62%). In 38% of drug 
positive cases only one substance could be 
detected (Table 30). 
The most frequently used combinations of 
drugs were all drugs/alcohol (30x), canna- 
bis/alcohol (12x), opiates/cannabis (9x), 
opiates/cocaine (7x), benzo-diazepines/ 

cannabis (7x). Cannabis use in combination 
with alcohol was more frequently found 
than any other licit or illicit drug. The re- 
sults of this study provide an estimate of 
drug presence in drivers suspected of driv- 
ing under the influence of drugs other than 
alcohol in the Canton of Zurich. The per- 
centages reported are most likely conser- 
vative for drivers in general due to the way 
in which samples entered the study, that is, 
as a result of police suspecting drug in- 
volvement particularly in accident situa- 
tions. 

TABLETS PREVALENCEOFDRUGSIN~~~DRWERSSUSPECTEDOFDRMNGUNDERTHE 
INFLUENCEOFDRUGSOTHERTHANALCOHOL 

Substance Number of positives (%) 
Cannabinoids 64 (46.7) 
Opiates 58 (42.3) 
Benzodiazepines 54 (39.4) 
Cocaine 38 (27.7) 

_ . . . . ,.. _ Alcohol 30 (21.9) 
Methadone 7 ( 5.1) 
Codeine 1 3 ( 2.2) 
Phenobarbital 2 ( 1.5) 
Clomethiazol 1 ( 0.7) 

TABLE~O, MULTIPLE DRUG L'SE IN 137 DRUCPOSITIVECASES 

Multiple drug use 
One drug 
Two drugs 
Three drugs 
Four drugs 

Numberp_f positives (%) 
52 (38.0) 
55 (40.1) 
25 (18.2) 

5 ( 3.6) 

- 
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4.13 UNITED KINGDOM 

In a survey by the Road Safety Division of 
the Department of the Environment, Trans- 
port & the Regions findings were reported 
from 6 19 road user fatalities during “the first 
15 months of the study (up to 7’ January 
1998) of a 3 year study on the incidence of 
drugs in road accident fatalities (DETR, 
1998). These 619 fatalities represented a 
sample of about 20% of all road fatalities 
aged 16 years and over, including passen- 
gers and pedestrians, who died within 12 
hours of being injured in a road traffic acci- 
dent in England,-&&and. and, Wales. Pa-.. 
thologists had been asked to take samples 
at random. Blood and urine samples were 
taken in a11 cases, whether the presence of 
drugs was suspected or not. The following 
classes of drugs were screened for in the 
urine samples by immunoassay techniques: 
alcohol, amphetamines, cannabis, cocaine, 
opiates, methadone, LSD, 
benzodiazepines, tricyclic antidepressants. 
The percentages of those testing positive 
for licit and illicit drugs by road user group 
are given in Table 3 I 

All these figures indicate a considerable 
increase in cannabis taking and multiple 
illicit drug use compared with a previous 
study in 1985-1987. The prevalence of licit 
drugs likely to affect driving has not 
changed significantly in comparing the re- 
sults of both surveys. 
The results of the recent study are based on 
a representative sample of the incidence of 
drugs amongst various road user groups. 
There was a wide geographical distribution, 
both urban and rural. Furthermore, the dis- 
tribution of cases which had alcohol above 
the 0.8 g/l limit was almost identical to that 
found.&z,zational data for each of the road 
user groups. 
Analysis of the data found by age show that 
cannabis use is confined largely to the un- 
der 4Os, particularly the under 25, whereas 
licit drug use is mainly found in the drivers 
over 40 (Table 32) 

TABLE 31 PERCENTAGESOFVAR~OUSROADUSERGROUPSTESTINGPOS~TIVEFORLICIT 

r Substance 

ANDILLICITDRL'CS 

Licit drugs 
Illicit drugs: 
of which 
Cannabinoids 
Amphetamines 
Opiates 
Cocaine 
Methadone 
Multiple drugs 
Alcohol (> 0.8 
.’ 1) 

Drivers Riders 
(n=284) (n=125) 

4 6 
18 14 

IO 
2 
I 
0 
I 
4 

22 

Pf 

5 
? 

6 

centage positi 
Passengers 

(n=126) 
9 

21 

13 
2 
2 
0 
0 
4 

29 31 23 

es 
Pedestrians 

(n=84) 
8 
8 

Total 
(n=619) 

6 
16 

1 
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TABLETS DRUGUSEBYROADUSERSINDIFFERJINTAGEGROLJPS 

Substance 
Number of positives 

Age groups 
16-l 9 1 20-24 1 25-39 1 40-59 1 60+ Not Total 

known 
No drugs 44 71 159 109 66 31 480 
Cannabis 
Amehr 

I 

! 
I 

17 1 15 f 13 1 3 1 2 1 1 51 
:tamines 1 0 1 2 1 4 1 4 1 1 1 12 
P n I 7 I A I c I I 1Q 

The results represent a realistic picture of 
the change in the drug use pattern amongst 
road users since the last study. IO years 
ago. There has been a noticeable increase in 
the number of fatalities. particularly among 
drivers and riders, \vho had taken two or 
more different types of illicit drugs Only a 
few drivers and riders (I 9O0) had taken 
both an illicit drug and alcohol o\.er the le- 
gal limit. 



5. DISCUSSION 

In surveys of illicit drug use in the driver 
population several problems are encoun- 
tered such as problems with sample collec- 
tion and data collection (see also -Chapter 
3). As a result comparisons across studies 
from different European countries are often 
very difficult. Furthermore the lack of con- 
ventions used in reporting of the findings 
may result in significant differences as well. 
For example, there is no consistency in re- 
porting percentages (all drivers in the sam- 
ple or only those who were tested for 
drugs). In the follow.ing tables the,preva: 
lences of different drugs other than alcohol 
are presented for each country based upon 
the research findings gathered in this sur- 
vey. The overview in each table does not 
allow the reader to conclude on the preva- 
lence with reference to different popula- 
tions of drivers. It will only serve as a 
global description of what has been pub- 
lished and caution is required in presenting 
an average prevalence 

In the tables for each drug class or sub- 
stance the following categories of driver 
populations have been included general 
driver population, dri\,er population (during 
late-night hours on Lveekends). dri\.ers sus- 
pected of driving under the Intlucnce of 
drugs, -and‘ collision-involved drl\crs, in- 
cluding (fatally) injured driver4 Ditferent 
problems exist with each of the~c‘ catego- 
ries of drivers. One general prohlcnl for all 
categories is the representari\mcss of the 
sample under examination. which in addi- 
tion is a problem if small sample sizes arc‘ 
included andibr selection critcrla are not 
clear. 
In surveys of drug use in the ,Y~.IIC*IIII &III’/ 
/m~ml~~iotz data - satherinc I\ generalI! 
through the use of questionnaircc or inter- 
views. One major problem obscn.ed here 
involves refusals. Refusal rates can be e\- 
petted among those drivers \\ho anticipate 
being confronted bvith driving under the 
influence of a drug in a possible contact 

with the police. This will have profound 
effects on the results presented if sub- 
stances are detected with less frequency 
than alcohol where retisal rates of 15% are 
observed. For example, if refusal rates of 
10% are observed when the expected pro- 
portion of drivers who are positive for a 
given drug is below this percentage, cau- 
tion has to be given to the interpretation of 
the research findings. 
With driver populations during late-night 
hours on weeken& it is clear that the driv- 
ers tested are not representative of the total 
driving population. In general younger 
drive:s>eqe observed, while older drivers 
are underrepresented. This may cause seri- 
ous problems if the prevalence of medicinal 
drugs is determined. For example tranquil- 
lizers are expected among a population 
over 40. 
In surveys of drivers suspected of driving 
under the influence of alcohol or drugs 
drug screens are generally carried out if the 
blood alcohol level is below the legal limit. 
This approach automatically excludes in- 
formation on combinations of licit and illicit 
drugs with higher blood alcohol levels. 
Furthermore, the selection of drivers is ini- 
tially determined by the arresting officer 
which bdi undoubtedly introduce biases. 
Depending upon what variables (e.g. be- 
havioral, signs of drug use) are taken into 
consideration, if there is.suspicion of driv- 
ing under the influence of drugs other than 
alcohol, high prevalences can be reported. 
If drug screening has been carried out in 
randomly - selected blood samples of driv- 
ers suspected of driving under the influence 
of alcohol-low prevalences will be ob- 
served. 
In investigations on collisiorl-inr~oh~ed 
dri\*cr.s documentation of drug impairment 
is based on different decisions of police of- 
ficers, doctors and coroners, which can in- 
troduce biases. Furthermore, it is known 
from several studies that only about one 
half of accidents with injured drivers are ’ 
reported to the police. It is likely that driv- 
ers who have consumed illicit drugs or 



large doses of alcohol will avoid contact 
with the police if possible. Consequently, 
the prevalence of drug use among drivers in 
accidents reported to the police is probably 
lower than among drivers involved in (fatal) 
injury accidents. In fatally - injured drivers 
who are found to be impaired by alcohol, 
data are incomplete most of the time due to 
the fact that screening for drugs other than 
alcohol is often not carried out. Previous 
studies have shown that the police only 
detects a part of dtig positive drivers in- 
volved in accidents, which results in the 
reporting of lower prevalences than actually 
exist. 

Benzodiazepines (Table 33) 
The most frequently detected licit drugs in 
all driver populations are the benzodi- 
azepines. It is expected that these drugs 
will only show with low prevalences in the 
general driving population compared to 
drivers suspected of driving under the in- 
fluence of drugs other than alcohol These 
drugs are normally observed in the older 
age categories abo\.e 40. In Germany a 
large roadside. sun’ey allows one to con- 
clude that for this country the prevalence is 
about 3%. In Italy and the Netherlands the 
reported data from -roadside sur\.c!‘s were 
collected during \\cekend ntghts and 
therefore will probabl!. lack a rcpresenta- 
tion of the population of user3. since pri- 
marily younger dri\.ers ivere included. In 
most studies on drivers susp&??VT?X driv- 
ing under the influence of drug, other than 
alcohol, benzodiazepines are the nlost pre- 
dominantly found licit drug cl:l>k \\ith high 
prevalences (13O% - 75 OO) In collision- 
involved drivers lo\\er prc\ alcnces arc 
found (2%- 13%) The high prc\ alencc 
found in Norwegian studies h:\\ been ex- 
plained by the authors as a resulr 01‘1he fact 
that the Norwegian police forc‘c is more‘ 

focused on detecting drugged driver prob- 
lems. 

Barbiturates (Table 34) 
These drugs are known to cause severe 
drowsiness and sedation. For that reason 
physicians frequently will not prescribe 
these ‘old’ medicines, unless a barbituarate 
has been selected for the treatment of epi- 
lepsy. Users of these drugs will be less fre- 
quently detected in all samples of driver 
population than users of benzodiazepines. 
Concequently, compared to the latter drugs 
barbiturates are less of a safety problem in 
all European countries. 

i 
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TABLETS PREVALENCE OF BENZODLAZEPINES IN DIFFERENT DRIVER POPULATIONS IN 
EUROPE 

country General driver Driver popula- Drivers sus- Collision- Prevalence 
(References) population tion petted of involved driv- of drug use in 

(du@g week- Driving Under em, incl 
end highs) 

percentages * 
the Influence (fatally) in- 

jured 
Belgium 

Meulemans n = 2,143 8.5 
(1997) 

Denmark 
Worm (1996) n= 317 75 

Steentoft (1997) n= 221 53 
France 

Deveaux (1995) n= 97 12 
Germany - 1” -. ,-?.:. _ -.-.c. _. .“I e%g& 

Mijller (1994) n = 660 5 
Kriiger (1995) n = 3.027 3.6 

Ita!v 
Ferrara (1990) n = 5,000 8.5 

Zancaner ( 1995) n = 972 n= 265 <l 
Netherlands 

Mathijssen (1998) n= 293 0.3 
Nontqv 

Skurweit (1996) n = 2.529 31 
Christophersen 

(1995) n= 394 13.7 
Spain 

Sancho (1997) n= 383 2 
.SlVCC/CV? 

S.jijgren ( 1997) n= 377 4 
Switzerland 

Augsburger (1997) I n= 641 l-1.8 
Staub ( 199-l) / n = 383 13.6 

F-Koch ( 199-1) 11= Ii7 39.4 
Iinitcd i;t~~gclon~ I 
DETR (1998) 1 ! II= 619 2 

“NOTE: Prevalence data from ditltrent countries are not comparable due due to differences in 
the set-up of the studies’ 
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TABLETS PREVALENCEOFBARBITLTRATESLNDIFFERENTDRIVER POPULATIONSINEUROPE 

Country General driver Driver popula- Drivers sus- Collision- 
(References) 

Prevalence 
population tion petted of involved driv- of drug use in 

(during week- Driving Under ers, incl percentages * 
end nights) the Influence (fatally) in- 

jured 
France 

Deveaux (1995) n= 97 1 
Germany 

Mdller (1994) n = 660 1 
Kriiger (1995) n = 3.027 

Italy 
0.5 

Ferrara (1990) . n = 5,000 
hretherlands 

3.4 

Mathijssen (1998) n = 293 0 
Spain 

Sancho (1997) n= 383 1.6 
Sweden 

Sjdgren (1997) n= 377 
Switzerland 

1.5 

Staub (1994) n= 383 
F-Koch (1994) 

2.9 
n= 137 1.5 

* NOTE: Prevalence data from different countries are not comparable due to differences in the 
set-up of the studies1 I 

- TABLETS PREVALENCEOF TRICYCLICANTIDEPRESSANTSLNDIFFERENTDRWER 
POPULATIONSINEUROPE 

i 
i 

1 

i 

/ 

set-up of the studies! 
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Tricyclic antidepressants (Table 35) 
Over the last decade the use of antidepres- 
sants has increased in some European 
countries where data on medicinal drug 
consumption are available (De Gier, 1995). 
For example in Germany a 50% increase 
was observed in 1993 compared to 1984. 
By contrast the consumption of benzodi- 
azepines has been cut virtually by half dur- 
ing that same period. An increase in the use 
of antidepressants has also been reported in 
the Netherlands. An increase in use of anti- 
depressants caused by the introduction of 
the so-called ‘second generation’ antide- 
pressants (such as-serstonin reuptake in- 
hibitors) does not necessarily mean an in- 
crease in the use of drugs that cause driving 
impairment. These newer antidepressants 
are known to be less impairing than the 
‘older’ ones such as the tricyclic antide- 
pressants. 
The prevalence of tricyclic antidepressants 
in the general driver population is unknown 
due to the lack of screening data in the re- 
ported surveys. The remarkable high 
prevalence of 21% in fatally - injured driv- 
ers in the French study cannot be explained. 
This high figure even exceeds the preva- 
lence of benzodiazepines. Similar findings 
are not known in the available literature and 
may have to do with the prescribing prac- 
tices of physicians i-n northern France 
(Region Nord- Pas de Calais). 
The impairing properties of tricyclic antide- 
pressants (in contrast to ‘second genera- 
tion’ drugs) are well know from esperi- 
mental research. On the other hand, users 
of tricyclic antidepressants are probably at 
lower increased risk of experiencing a road 
traffic accident than users ot‘ benzodi- 
azepines, based on some epidemiological 
data. (Barbone et al., 1998). Therefore. the 
problems with respect to trattic safety 
based on the findings in various European 
countries in this sumey (excluding France) 
are less servere than expected for benzodi- 
azepines and of the same magnitude as 
those reported for barbiturates. 

Cannabinoids (Table 36) 
In most surveys reported in different Euro- 
pean countries cannabinoids are the most 
frequently detected illicit drug. The preva- 
lence in the driver population as derived 
from a German study is rather low (0.6%). 
Higher prevalences are observed in the 
‘late-night weekend-drivers’ (e.g. 5% in the 
Netherlands), whereas drivers suspected of 
driving under the influence of alcohol 
and/or drugs show results with great varia- 
tion: from 8% in Germany in randomly - 
selected blood alcohol samples to 57% in 
samples of drivers suspected of driving un- 
de- 1 the-&&uence of drugs in Switzerland. In 
collision-involved drivers results are ob- 
served with similar variation (from 1.3% in 
fatally-injured drivers in Spain to 12% in 
injured drivers in France). These differences 
are partly explained. by differences in se- 
lecting the population under examination. 
However, another contributing factor might 
be the differences in drug use pattern 
among European countries. For example, 
Denmark and Norway are both Scandina- 
vian countries with approximately the same 
size of population. Looking at the five most 
frequently detected substances in similar 
investigations, it is shown that in Norway 
cannabis was most observed, whereas in 
Denmark this drug only rated number five. 
This once again underlines the complex 
nature’ of .cannabis use when discussing 
trends in European countries. 

Upinm (7’able 37) 
In general the use of opiates is less fre- 
quently observed in driver populations than 
the use of cannabis. In investigating the 
general driver population in Germany a low 
prevalence was presented (0.7%). A 
slightly higher prevalence was detected in 
drivers screened in the late-night hours 
(<I% in Italy and 1.3% in the Netherlands) 
Data derived from drivers suspected of 
driving under the influence of alcohol or 
drug, once again show great variations 
(from 1.3% in a Swiss study among drivers 
responsible for car accidents and having 
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taken alcohol as well, to 42.3% in another 
Swiss study among drivers suspected of 
driving under- the influence of drugs other 
than alcohol): A ten-fold variation has been 
observed in collision-involved drivers (from 
1% in the United Kingdom in fatally-injured 

drivers to 10.7% in injured drivers in 
France). The differences in drug use pat- 
terns among drivers in the different Euro- 
pean countries will once again contribute to 
the great variation in prevalence of drug 
use observed in this survey. 

TABLETS PREVALENCE OF CANNABINOIDS IN DIFFERENT DRIVER POSTULATIONS IN EUROPE 

Prevalence -7 of drug use in 
percentages * 

Country 
(References) 

General driver Driver popuia- 
population tion 

(during week- 
end nights) 

Belgium 
Meulemans 

(1997) 
Denmark 

worm (1996) 
Steentofi (1997) 

France 

Drivers sus- 
pected of 

Driving Under 
the Influence 

Collision- 
involved driv- 

ers, incl 
(fatally) in- 

jured 

n = 2,143 

n= 317 
n= 221 

n= 60 
n= 296 

n = 5.000 

n = 660 
Kriiger (1995) ( I1 = 3.027 

Itah I 

n= 265 

II = 2.529 

Alvarez ( 1997) 
Akarez ( 1997) 
S~lncllo ( 1997) 

Sweden 

Augsburgcr ( 1997) 
Staub ( 199-I) 

F-Koch (199.~) 
1 ;ntterf Kingflonr 
DETR (199X) 1 1 11= 61’) 

* NOTE: Prevalence data from dltttirent cclunfries are not comparable due to di 
I 

set-up of the studies’ 

57 
X.9 

46.7 

x 
:rences in the 



TABLE 37 PREVALENCE OF OPIATES IN DIFFERENT DRIVER POPULATIONS IN EUROPE 

Belgium 
Meulemans 

(1997) 
Denmark 

Worm (1996) 
Steentoft (1997) 1 

France 
Pdissier (1996) 
Marquet ( 1998) 
’ Germany -- - -_ .i.z. :- 
Mdller (1994) 
Kriiger (1995) n = 3.027 

Italy 
Ferrara (1990) 

Zancaner (1995) 
AJetherlands 

tion petted of involved driv- 
(during week- Driving Under ers, incl 

end nights) -7 the Influence (fatally) in- 
jured 

n=2;143 

n= 317 
n= 221 

n= GO 
n= 296 

-;yT. _ ._ i- *w 
n= 660 

n = 5,000 
n= 972 n = 265 

n = 29.3 

n = 2.529 

Mathijssen (1998) 
Nonqv 

Skumeit (1996) 
Christophersen 

(1995) 
Spain 

Alvarez (1997) 
Alvarez ( 1997) 
Sancho ( 1997) 

Sweden 
Sjdgren (1997) 

Swilzerland 
Augsburgcr ( 1997) 

Staub ( 1994) 

n= 394 

n = 285 
n= 979 
Il= 3x3 

I n= 377 

n= 641 
11 = ;xi 

F-Koch (199-t) ) n= 137 
I kited Kin,&om I I 
DETR (1998) 1 n= 619 

* NOTE: Prevalence data from dlftkrent countries are not comnarable due to di 
set-up of the studies’ 

r 

The prevalence of amphetamine\ in difftir- 
ent driver populations comparcJ 10 opiarcs 
is lower. One remarkable esception is the 
Norwegian .Study by Skurt\~~ I I996) in 
which blood samples from drl\-ers sus- 
petted of driving under the lntlucnce ot 
drugs were received in 199-l :\mpheta- 
mines were detected in 214/O ccc~pared to 

/ 8% for opiates) of the samples. I\ hereas 

3 

7.5 

16.4 
40 

5 
10.7 

2 
0.7 

3.5 
<I 

1.3 

8 

4.3 

3.6 
3 
2 

1 

36..3 
I.3 

42.3 

1 
:rences m the 

Prevalence 
of drug use in 
percentages * 

methylenedioxy-meiamphetamine (MDMA 
or Ecstasy) could not be detected. 

The authors emphasized that during the last 
ten years the number of drivers suspected 
of drugged driving has shown a three-fold 
increase in Norway. The largest increase 
since 1990 has been found for ampheta- 
mines (more than 145%). In non-fatal acci- 
dents the prevalence of amphetamines 
(4.1%) in Norway is also the highest com- 

r 



pared to data from non-fatal accidents in 
other countries. The authors indicate that 
one explanation for this increase may be 
that the Norivegian police force is more 
focused to detect drugged driving than in 
other countries. 

TABLE 38 PREVALENCE OF AMPHETAMINES IN DIFFERENT DRTVER POPULAT~,ONS IN 
EUROPE 

Country 1 General driver 1 Driver popula- 1 Drivers sus- 
(Referenies) population tion petted of 

(during meek- Driving Under 
end nights) the Influence 

Belgium 
Meulemans 

(1997) 
Denmark 

Worm ( 1996) 
Steentoft (1997) 

France 
PClissier (1996) 
Marquet ( 1998) 

Ciermanv 
1 Mdller (1994) 1 

Krijger i 199$ 
Ita@ 

II = 3.027 

n= 317 
n= 221 

I I n = 660 

Ferrara ( 1990) 
Zancaner (1995) 

:\‘e/herlands 
Matiliissen ( 1998) 

.\‘omqv 
Skumeil(1996) 
Christophersen 

(l905) 
Apain 

Alvarez ( 1997) 
Al\,arcz ( 1997) 
Sancho ( 1997) 

Sweden 
S.j@rcn (1997) 

Sw~zcrland 
Allgsburger ( 1997) 

Stnub ( 1991) 
I hited Kqtyionr 

II = 972 n = 265 

,, = 297 
I 
I n = 2.529 

! 
I 

I 

I 

II= 611 
II = 383 

DETR ( 19%) I 
* NOTE: Prevalence data from tirtkrcnt countries are not corn: 
set-up of the studies’ 

Collision- I Prevalence 

n = 2,143 
I 

3 

I 
8.X 

10 

n= 60 2 
n = 296 2 

::3 n = 5.000 / 

1.3 
I 

21 

n= 39-i 4.1 

n= 285 1.3 
.;-n t +79 1.0 

n= 383 ! 2 

n= 377 2 

=I= -3 
0.3 

n= 619 I 2 
rable due to differences in the 

C’ocnitte (7hhk 39) 
The prevalence of cocaine among tirl\.ers is 
among the lowest compared \t it h (>t her il 

licit substances. In the Norwegian study by 
Skurtveit (1996) only one sample of the 
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2,529 blood samples was detected positive 
for cocaine (not included in Table 39). A 
high prevalence among drivers suspected 
of driving under the influence of drugs 
other than alcohol has been found in the 
Swiss study by Friedrich-Kodh and’Iten 
(1994). In 27.7% of the samples cocaine 
could be detected. In fatally-injured drivers 
the prevalence of cocaine in Spain is re- 
markably high (6%) compared to other 
countries such as the United Kingdom 
where cocaine use by (fatally-injured) driv- 
ers is not observed. 

TABLE 39 PREYALENCE OF COCALNE IN-DIFFERENT DR!X$B POPULATIONS M EUROPE 

Country General driver Driver popula- Drivers sus- Collision- Prevalence 
(References) population tion petted of involved driv- of drug use in 

(during week- Driving Under ers, incl percentages * 
end nights) the Influence (fatally) in- 

jured 
Belgiunt 

Meuleinans n = 2.133 0.7 
(1997) 

Demnark 
Worm ( 1996) n= 221 6 

France 
Marquet ( 1998) n= 296 1.8 

Gertttaty 
Mijller ( 1991) n = 660 0 
Kriiger (I 995) ,I = j.027 0.01 

Im(v 
Ferrka (1990) I n = 5.000 0.5 

Zancaner (1995) 1, = ‘)71- n = 265 0.7 
Xethrrlatds 

Matbijsscn (1998) I ,,= 2’); 0.7 
Spflit1 I 

Alvarez ( 1997) I n = 285 7 
Alvarez (1997) / n= 979 5 
Sancho (1997) n= 3X3 6 

Switzerland 
Augsburger (1997) I I1 = .(,-it 10.5 

S!aub ( 199-I) n= 383 0.5 
F-Koctl ( 1991) 11= 137 27.7 

1 :nited Kit7‘&k,n1 
DETR ( 1998) n= 619 0 

* NOTE: Prevalence data front dltlkrent countries are riot comparable $ue to differences in the 
set-up of the studies’ 

Con~hitlnlio~l of Jrrr~.v IL 1111 ~~l~~tltrt/ 17irhl~~x different studies included in this survey. 
40 md 4 I) Although the available data do not allow a 
The prevalence of druy use in combination general figure to be presented, some of the 
with alcohol is frequently repc’rtcd in the studies have shown results that need further 



discussion. In studies in which the combi- 
nation of drugs with alcohol has been re- 
ported as observation in a selection of drug 
positive caseS (Table 40), the prevalence is 
higher than the percentage of the total 
sample (Table 41). The variation caused by 
characteristics of driver populations seem 
to be less extensive than presented in the 
previous discussion on the prevalences of 
various types of drugs. Among drivers 
found positive for drug use other than al- 
cohol, 20%-65% Show positive levels of 
alcohol in the blood or urine samples. 
However, differences do exist, especiaffy if 
the prevalence in a normal driver popula- 
tion is compared to prevalence in a popula- 
tion of drivers stopped for suspicion of 
driving under the influence of alcohol. In 
the German Road Side Survey (Kriiger et 
al., 1995), it was shown that none of the 
samples that were found positive for ben- 
zodiazepines (3.64%) was tested positive 
for alcohol. In contrast, in the study by 
Miiller (1994) benzodiazepines were found 
in 36 cases (= 5.45%), of which 26 cases 
tested positive for alcohol use. These find- 
ings illustrate., that caution is required in 

drawing conclusions on the use of the com- 
bination of drugs with alcohol. 
One interesting finding that gives weight to 
the concern about higher accident risks in 
the event of multiple drug use is a clear 
synergistic interaction for alcohol and 
licit/illicit drugs, if mortality is taken as the 
outcome variable. The results of the Bel- 
gian Toxicology and Trauma Study indi- 
cate a relative risk of 3.56 in the combined 
positive group, in which a mere additive 
effect would theoretically have led to a 
relative risk of 1.60. 

In the presentation of data obtained from 
studies in which the combination of drugs 
and afcohol among all drivers in the sample 
has been reported the prevafences are obvi- 
ously lower and vary from 3% in a Swedish 
survey to 28% in a Swiss study (Table 41). 
The latter has reported higher prevalences 
because the drivers involved were sus- 
pected of driving under the influence of 
drugs other than alcohol. In fatally- injured 
drivers the prevalence ranges from 3% in 
Sweden to 19.8% in France. 

Count2 Gcncral drilcr Dri\x2r polukl- Drivers sus- Collision- Prevalence 
(References) lwlwlation tion petted of inyolved driv- of drug use in 

(during Ileek- Driving Under ers, incl combination 
end nights) the Influence (fatall!) in- with alcohol in 

cs&Fzr r.., jurizd percentages * 
BdgiUt?l 

Mculemans n = 2.113 27 
(1997) 

Gcrtnnnv 
Kriigcr (1095) I1 = 3.027 -l-l 

.\erherlnnd~ 
Mathijsscn ( 1998) ,,= 20: 20 

.\‘cu-w7~~ 

Skurtveit (i996) n = 2.529 25 
Christophersen n= 394 46 

(1995) 
Spain 

Sancho ( 1997) n = 383 65 

* NOTE: Prevalence data from diiterent countries are not comparable due to differences in the 
set-up of the studies! 
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TABLETS PREVALENCEOFTHECOMBINATIONOFDRU~~~C~HOLUS~~~NGALL 
DRIVERSINTHESAMPLE 

Country 
(References) 

France 
Deveaux (199.5) 

Italy 
Ferrara ( 1990) 

Norway 
Christophersen 

(1998) 
Spain 

Alvarez (1997)- 
Alvarez (1997) 

Sweden 
Sjdgren (1997) 

Switzerland 
Augsburger (1997) 

k NOTE: Prevalence data tiom d 

General driver 
population 

Driver popula- 
tion 

(dgring week- 

7 end nights) 

._ar:: - . _ 

L 

Drivers sus- Collision- Prevalence 
petted of involved driv- of drug use in 

Driving Under ers, include combination 
the Influence (fatally) in- with alcohol in 

jured percentages * 

n= 97 19.8 

n = 5,000 17.5 

n= 394 11.2 

-: -'se%% n = 285 6.3 
n = 979 6.8 

I n= 377 I 3 

n= 641 28.1 
n= 383 18.3 

krent countries are not comparable due to differences in the 
set-up of the studies! 

Mrrltiple drug use {Tables 42 md 43) 
The multiple use of drugs has been re- 
ported in different studies. In some studies 
it is unclear whether or not alcohol is in- 
cluded as a drug. Multiple drug use in drug 
positive cases is presented without alcohol 
(Table 42). In a general driver population 
the prevalence of multiple drug use is zero 
in the German roadside survey. 
In another German study involving ran- 
domly - selected samples of drivers sus- 
pected of driving under the influence of al- 
cohol the prevalence of multiple drug use 
among drug positive cases was 25O0. In the 
driver population screened at the weekend 
during late-night hours in the Setherlands 
the prevalence of multiple drug use in drug 
positive cases is 12% (3 out of‘ 25 drug 
positive cases). In collision-involved drivers 

with positive tests on drugs other than al- 
cohol the prevalence of multiple drug use 
tends to be somewhat higher (ranging from 
20%-36%). 
Multiple drug use among all injured drivers 
in the Italian study has been reported with a 
prevalence of 17.4% (two or ‘more drugs, 
alcohol included) for urine samples. The 
prevalence for drugs only has been given as 
9.4%. In fatally - injured drivers in Spain 
and the United Kingdom the prevalence is 
almost similar, 3% and 5% respectively. In 
drivers suspected of driving under the in- 
fluence of drugs other than alcohol the 
prevalence of multiple drug use is higher. In 
two Swiss studies these prevalences were 
62% and 85%, although alcohol was in- 
cluded as a drug. 
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TABLE 42 MULTIPLE DRUGUSEINDRUGPOSITIWCASES 

General driver Driver popula- Drivers sus- Collision- Prevalence 
population tion petted of involved driv- of multiple 

(during week- Driving Under ers, incl drug use in 
end nights) the Influence (fatally) in- percentages * 

jured 
Belgium 

Meulemans n = 2,143 20 
(1997) 

German-v 
Miiller (1994) n = 660 25 
Ktiger (1995) II. = 3.027 nil 

Netherlands 
Mathijssen (1998) n= 293 12 

Norway 
Christophersen n= 394 36 

(1995) 
Spain 

Sancho (1997) n= 383 32 

* NOTE: Prevalence data from different countries are ndt comparable due to differences in the 
set-up of the studies! 

TABLETS MuLTIPLEDRucusEAMoNGALLDRNERSINTHESAMPLE 

Country General dri\.cr Driver popula- Drivers sus- Collision- Prevalence 
(References) population tion petted of involved driv- of multiple 

Driving Under ers, incl drug use in (during week- 
end nights) the Influence (fatally) in- percentages * 

jured 
Irn(\~ * I 

Ferxara ( 1990) n = 5.000 17.5 
.vontqv 

Christophcrsen II = 39-l 15 
(1995) 
Sparn 

Ah,arez (1997) n= 285 2.8 
Ah,arez (1997) n = 079 I.6 

,Switzrrland ~i;~ii;._ A , . *. 
Augsburger ( 1997) II=- 64i - 85 

F-Koch ( 199-I) n= I37 62 

1 ‘nrted Krngdom 
DETR ( 199X) II= 019 5 

* NOTE: prevalence data from tiItt.crcnr countries are not comparable due to differences in the 
set-up of the studies’ 
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6. CONCLUSIONS 

In this survey. specific focus has been given 
to the prevalence of illicit drug use in road 
traffic in different European countries. In- 
formation could be gathered from literature 
and other sources concerning research 
findings in twelve countries. The provision 
of data from countries in eastern Europe 
turned out to be a problem. As a result no 
review on drug use in traffic could be in- 
cluded in this survey. It is not clear whether 
relevant data on illicit drug use by motorists 
exist, although interest is growing in coun- 
tries such as Wungary:.:. _ .._’ _ 

The results presented in the foregoing 
chapters are based on recent research ef- 
forts by scientists and experts in the field of 
drugs and driving. The identification of is- 
sues previously described as 
‘methodological issues’ (Chapter 3) is cru- 
cial in order to draw further conclusions 
from each individual research effort These 
‘methodological issues’ have been dis- 
cussed again in reviewing the combined 
results as presented in Chapter 5 
(Discussion). Only four large scale studies 
have been published. one German stud! 
focusing on the general driving population. 
one Norwegian study involving drivers sus- 
pected of driving under the mtluence of 
drugs and two studies (from Itab and Bel- 
gium) in which collision-in\.rbl\cd driicrs 
were screened for drugs The results dc- 
rived from these studies are nor c\pected to 
reflect the situation in other Iuropcan 
countries with respect to the diKerent 
driver populations mentioned nbo\ t. espe- 
cially if in those countries ttlc drug UW 
patterns (for illicit drugs). the prescribing 
practices of physicians uith rcq)cct to licit 
drugs, and the impact of public campaign?; 
are not known. Ho\i.ever, if one \\ishes to 
describe the magnitude of a problem. it is 
defensible to make reference to bound epi- 
demiological investigations and discuss the 
contributions of societal and cultural dill&- 
ences that can have an effect on drug use in ,. . 

general in each individual country. If these 
aspects are considered to be significantly 
different to those in the four countries 
mentioned above, it will be a problem to 
apply the results presented in this survey. 

The following conclusions are meant to be 
used as indicators for further discussion and 
will be presented with reference to the 
comments discussed in the last Chapter. 
Although the terminology relating to ‘drugs 
other than alcohol’ differs from one country 
to another, the following definitions have 
been used to achieve a common nomen- 

_ cl a&r&z* 

Licit or medicinal drugs are medications 
which might impairfunctions of the central 
nervous system and which are prescribed 
for patients by do&m or obtained as OTC 
-over the counter- drugs. 
Iilicit drugs are sometimes described as 
‘drugs ’ or ‘narcotics ’ in’lay language. 

, 

General driving population: 

1. In the ge?jerai drkrlg population 
the prevalence of licit drug use will fall in 
the range of 5%-l 5%, depending upon the 
inclusion of classes of drugs known to im- 
pair driving performance and drug use pat- 
terns. Benzodiazepines are the most fre- 
cjuently detected drugs. Tricyclic antide- 
pressants and barbiturates will be used by a 
very small proportion of the driving popu- 
lation, but cannot be ignored in defining 
countermeasures (e.g programs to pro- 
mote the use of ‘safer’ alternatives). 

7 -. The prevalence of /Ilicit drug use 
will fall in the range of IO/b-5%. Cannabis 
(in the majority of cases) and opiates are 
most frequently observed, but the use of 
amphetamines (especially by younger driv- 
ers) is increasing in some countries (e.g. 
Norway). The detection of cocaine is a rare 
event according to the findings in the Ger- 
man roadside survey 



. *-. 

3. The combination of licit drugs and 
alcohol is not well-established in the gen- 
eral driving population. The German road- 
side survey revealed that the prevalence of 
this combination was extremely low. 
Probably most patients are aware of the 
detrimental effects of the combination on 
driving. 

4. The combination of illicit drugs and 
alcohol is much more of a problem. In the 
German roadside survey the prevalence of 
this combination in drug positive cases was 
44%. However, the number of cases was 
limited and caution should be given to 
drawing any conclu$ions. 

5. The prevalence of multiple drug use 
in the general population is probably very 
low. In the German roadside survey only 
one sample was detected as positive for a 
combination of benzodiazepines and opi- 
ates. 

c ._ Population of drivers suspected of driv- 
ing under the influence of drugs: 

I. In dri&.r .sII.~~~~L~IPL~ c!f’ tlrll,r,r,y IIII- 
du the i~~jkencr (fdrtqs high prc\.alences 
of licit drug use are.reported I l<)\\ c\.er. the 
selection of this sample of lhc driving 
population is completely dependent on the 
perception and awareness of ~C)IICC ofticers 
who decide on the inclusion 01‘ n dri\,er in 
the sample. The procedures -use and 
the focus they give IO detect drugged dri\- 
ers is different in rhc \.ariou\ countries 
With this restriction in mind thy prc\.alencc 
of benzodiazepine USC is ralh~r high in 
Denmark (53%-75O0). Sor\t,a! ( ; loo). and 
Switzerland ( 14%-.~O” 01 The prc\ Axe of 
tricyclic antidepressants and txtrblrurates is 
very moderate, ran$g from 0 q” ,,-.:O o 

3 The prevalence of ////L./I drug USC is 
;dwer than for licit drugs For cannabinoids 
the prevalence is IOOO-I 7O.0 III Iknmnrh. 
26% in Norway, and c)O 0-57~~) 111 S\\itzer- 
land. For opiates these pre\;tlcnces arc 
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17%-40% in Denmark, 8% in Norway and 
l%-42% in Switzerland, whereas for am- 
phetamines these figures are 9%-IO%, 
21%, and l%-5% in the respective coun- 
tries. For cocaine the prevalence is 6% in 
Denmark, and ranges from 0.5%-28% in 
Switzerland. Remarkable differences be- 
tween countries are observed, for example 
the prevalence of use of amphetamines in 
Norway is relatively high, while in contrast 
the use of opiates rather low. 

3. The combination of licit and/or il- 
licit drugs and alcohol is expected in sam- 
ples selected for the suspicion of driving 
under the influence of alcohol/drugs. In 
most studies the data for separating preva- 
lences of combinations of alcohol with licit 
and illicit drug are lacking. The prevalence 
in drug positive cases is 25% in Norway, 
whereas the prevalence in all drivers in the 
sample in two Swiss studies ranged from 
18%-28%. 

4. The prevalence of multiple drug use 
is reported in a few studies for the total of 
licit and illicit drug use. A high prevalence 
(62%) has been observed by Swiss re- 
searchers. 

Collision-involved drivers: 

1. The prevalence of licit drug use in 
different surveys ranged from 6%-2 1%. 
The two large -studies from Belgium and 
Italy both show a prevalence of benzodi- 
azepine use of 8.5%, whereas in Spain and 
Sweden these figures are 2% and 4% re- 
spectively. In France and Norway the 
prevalence of benzodiazepine use is 12% 
and 14% respectively. The prevalence of 
barbiturates show lower figures, 1.5% in 
Sweden and Spain, and 3.5% in Italy. The 
prevalence of tricyclic antide-pressants in 
most studies was similarly low from 0.5%- 
4%. One exception has been reported in a 
French study: 21%. 

L 



The prevalence of illicit drugs in 
Fiatally) injured drivers ranged from lO%- 
25% in the different studies. Cannabinoids 
and opiates. are about equally divided 
among the samples and are detected about 
two to three times more frequentlji: than 
amphetamines. Cocaine has been detected 
with low prevalences (0.5%-0.7%) in Bel- 
gium and Italy, whereas in Spain relatively 
high prevalences (5%-7%) have been re- 
ported. The two largest studies from Bel- 
gium and Italy reported with fairly similar 
prevalences for cannabinoids, opiates and 
amphetamines: 6%, 7.5% and 3%. 

-. p ,? I>.. ^ .,-.= 
3. The prevalence of the combination 
of drugs and alcohol use has been reported 
for licit and illicit drugs together in most 
studies. In the Belgian study the prevalence 
in drug positive drivers was 27%, whereas 
in a Norwegian study and a Spanish study 
the prevalences were 46% and 65%. re- 
spectively. In some other studies the 
prevalences are reported including the 
whole sample of drivers. The figures pre- 
sented are lower ranging from 3O o-20%. 

4. The prevalence of multiple drug use 
is also reported in most studies for licit and 
illicit drugs together and ranged tiom 209 o 

in the Belgian study to 36O.6 in a Norwegian 
study in drug p0sitL.e cases \\l~n consid- 
ering the complete dri\.er samples in some 
other studies, the pre\,alences art IoLver. 
from 5% in the study from the United 
Kingdom to 17.5 O/b in an Italian sIud\, 

Knowledge about the prevalence of drug 
positive drivers in ditt’erent drl\cr popula- 
tions cannot prove that the USC l~l‘dru~s is a 
serious safety problem IdealI\ :I study to 
determine accident risks. need\ to match 
collision-involved dn\,ers for c;t>e-control 
comparisons. In all studies (but one, the 
German roadside sun,ey) there i5 a lack 01’ 
data on the prevalence of drugs amon the 
normal driving population ~1 respecti\.e 
countries. It is obvious that it’ the preva- 
lence of drug positive drivers i?; negligible 

in collision-involved drivers, there will be 
no serious traffic safety problem. A high 
prevalence of drug positive drivers will 
support the assumption that there will be a 
serious road safety problem. 
This survey shows significant prevalences 
of cannabinoids, opiates, amphetamines, 
and for the licit drugs this will also counts 
for benzodiazepines. The combination with 
alcohol and multiple drug use are issues to 
be considered as well. In monitoring the 
prevalence of (multiple) drug use, either 
licit or illicit, and in combination with alco- 
hol, the best approach would be to repeat 
studies=&th standardized methodologies 
over a given period of time in different 
European countries. These studies need to 
be conducted in representative samples of 
collision-involved drivers with matched 
controls in the normal driving population. 
This approach will allow the accident risk 
of drugged drivers to be determined. In ad- 
dition trends in drug use and drug use pat- 
terns among drivers will become apparent 
in studies involving any driver population 
under investigation provided that the meth- 
odologies are standardized with respect to 
sample selection and data collection. It is 
recommended that roadside surveys in dif- 
ferent European countries should be de- 
vised to define the relative risk of accident 
involvement for the users of various drugs, 
alone or in combination. National laws pro- 
hibiting roadside surveys should be abol- 
ished or modified to permit the same sur- 
veys to be conducted on a pan-European 
basis. 
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8. APPENDIX 

Work plan 

The following steps have been taken in or- 
der to conduct this survey: --3 

1. Literature survey (IRRD, ICADTS) 
2. Approaching national trafftc safety or- 

ganizations, experts (‘ICADTS Net- 
work’) and research institutes. 

3. Evaluation of research findings and 
other responses received. 

4. Seeking clarification for those findings 
where single and.multiple use v~s not 
specified. 

S. Preparation of the first draft or prelimi- 
nary version of (most parts of) the re- 
port (not later than June 1998). 

6. Preparation of the final report (not later 
than August 1998). 

Resources used in the survey 

The review of investigations was be based 
on the availability of research data pub- 
lished in both scientific journals and insti- 
tute’s reports. The first resource ivas cov- 
ered by the International Road Research 
Documentation !lRRD) database (an 
OECD database). Reports pro\-ided by an 
European Network of espet-ts (members of 
the International Council on :\lcohol. 
Drugs and Traffic Safety. IC.WTS) were 
screened to reveal information on the 
prevalence of illicit druss and driving v,ith 
specific regard to multiple druy abuse. 
comprised the second resource IO be ap- 
plied in this survey In addition prcjceedings 
of ICADTS conferences in the last tive IO 
seven years were included. 
Valuable information could hc obtained 
from various national traffic sattit\ organi- 
zations in the different countrich as indi- 
cated by the Pompidou Group I’crmanent 
representatives of sonte European countries 
have been approached with requests to 
send relevant reports Their support has 
been gratefully acknowledged. 
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